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CLIMBING TO INEINITY... 


SAM HARRIS (W1FZJ) 
NEVER LOOKS DOWN! 


It is because of this fact that 
TELco is progressing so far, so 
fast . . . . so steadily. Sam is 
our Chief Engineer, and it is 
his guidance that enables 
TELco to produce the ultimate 
in VHF - UHF - SHE Speee 


trums. 


SAM HARRIS, W1FZJ-W1BU 
Design Engineer in Parametrics, Var- 
actor Harmonic Generation, © Solid 
States, and a Pioneer in Moonbounce. 


FLIP THE SWITCH ...and you’re on 6... 
It's here at last. . . the TELco SB-50 6 meter Hetero- 
dyne Transmitting Converter is absolutely the finest 
way to get on 6. It takes the output of your 20 meter 
gear (AM, CW, or SSB) and gives you 30 watts output 
on 6. It has a powerful 6146 final, requires only 5-10 
watts of drive, is stable as a rock, and a cinch to tune. 


00 
Available from stock immediately, so rush your check NOW ONLY 385 


now. POSTPAID TO YOUR DOOR 


Write Now for Catalog of TELco Products Designed for the Technician. 


TAPETONE ELECTRONICS LABORATORIES, INC. 


99 Elm Street West Newton 65, Mass. 


From the Publisher’s Shack 


THINGS ARE NOT ALWAYS AS THEY 
SEEM 


The history of amateur radio is studded 
with shining examples where “stick to-it-tive 
ness” has proven that we didn’t know all 
we thought we knew. VHF-UHF in partic- 
ular has proven this time and time again. 
Witness all forms of DX or beyond the 
horizon work on frequencies above 30 mega- 
cycles. “Impossible . . . it can’t happen. . .” 
was once the learned answer. 


Recently we have heard from a number 
of well meaning, and I am sure well versed 
hams, who doubt this or that. Examples of 
their comments have been “the 7788 is a 
pentode—it can’t have a noise figure better 
than a 416B,” or, “E skip on 144 mega- 
cycles? Why that’s theoretically impossible 


“Have you tried the 7788 .. .” we asked? 

“No... but...” was the usual answer. 

Or, “have you tried to work any Sporadic 
E on 144,” we would inquire. 

“No... but...” came the answer. 

This is all by way of leading into the 4 
tube single side band 50 megacycle rig fea- 
tured on this month’s cover. Since we landed 
in Oklahoma City we have been fighting 
converter blocking from the signal of W5- 
ORH, Silver Lake, Oklahoma, using the 
original of this circuit. Now Don Hyatt W5- 
BCS, has put the circuit into print, having 
himself put an identical unit on 50 mega- 
cycles. 


If the reaction to this circuit and exceed- 
ingly simple method of getting on 50 mega- 
cycle SSB is the same in your town as it 
has been in mine, half of the activity on 50 
megacycle should be SSB by next summer! 

Nothing could make us happier. Believe 
me... it works. If you ever had a yen to 
get on VHF SSB—this should do the trick. 

And please . . . let’s try it before we get 
on the air and proclaim it can’t work. 


LISTEN FOR ME 

We have been working (here at WSKHT) 
for some months on an unusual antenna pro- 
ject. 


It appears that by the weekend of October 
20-21 we will have our 24 element elevation 
tiltable 50 megacycle array in operation. 
Mounted on a 77 foot Vesto self supporting 
tower which itself is firmly (we hope!) 
anchored to the adobe clay of Oklahoma 


City’s tallest hill, this array of 4-six element 
yagis is 1/2 of our eventual 48 element six 
meter array. 

In addition to being fully rotatable the 24 
elements will tilt from horizon upwards to 
90 degrees. 

The purpose for the built-in elevation tilt 
is multi-fold. Basically, we want to find out 
what advantages in signal to noise might be 
gained by adjusting our vertical lobe to the 
angle that the scatter or skip signal is re- 
turning to us from the ionosphere. While at- 
tending the Portland ARRL convention we 
had occasion to visit with Loren Parks, K7- 
AAD, and observe some of his experiments 
with 50 megacycle scatter paths and antenna 
tilting. Loren’s results were encouraging 
enough that we returned to Oklahoma and 
hastily added it to our new array. 

Effective October 22 and running on 
Saturday and Sunday mornings until further 
notice here, WSKHT will be code-wheel 
transmitting on 50.085 (“CQ CQ de W5- 
KHT”) in the following directions at the 
listed times. We will, over a period of 
months, run our antenna tilt through a series 
of manuevers hoping that six meter ops will 
carefully record and report to VHF the tan- 
gible changes in signal levels at various 
QTH’s around the country. Tilt will not be 
changed during a single transmission. It 
will be changed from Saturday to Sunday 
on a given weekend, making it important 
to catch us both days if possible. Over a 
period of months we will work through the 
same tilt position a number of times so that 
individual characteristics of a particular day 
will not bloat the observations. 


Saturdays 

0700-0710 CST NE (045 degrees) 
0715-0725 CST ENE (075 degrees) 
0745-0755 CST ESE (120 degrees) 
0810-0820 CST WNW (290 degrees) 
0830-0840 CST WSW (250 degrees) 
0900-0910 CST W (270 degrees) 


Sundays 
0800-0810 CST NE (0045 degrees) 
0815-0825 CST ENE (075 degrees) 
0845-0855 CST ESE (120 degrees) 
0910-0920 CST WNW 290 degrees) 
0930-0940 CST WSW 250 degrees) 
1000-1010 CST W (270 degrees) 
(Turn to page 35) 
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OUR COVER 
The simple rig pictured in action 
on this month’s cover is The Little 
Feller, and the guy at the mike 
is co-designer and author W5BCS. 
That’s the whole rig there—nothing 
outboard at all. To find out how 
to build one for yourself, turn to 
page 4, 
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ABOUT STEPPING STONES... 


Recent events in Washington and West 
Hartford are pointing up a bit of confusion 
which should be of vast interest to all 


VHF’ers. 


The chain of events, as best I can put it 
together, goes something like this. First, the 
FCC in Washington, D. C., established some 
changes in ham license structure. One of 
these changes made it easier for a beginner 
io get started. They called it the Novice Class 
license, with 5 WPM code requirement and 
minimal theory. 


In the same action, with a view to getting 
more pace-setters from the professional elec- 
tronics industry into ham radio, the FCC set 
up another class. This one they called the 
Technician class. It too had 5 WPM code 
requirements, but the written exam was the 
same as the General class and it authorized 
“all amateur privileges” in certain 


VHF/UHF bands. 


All was well. Life went on. The ham pop- 
ulation increased rapidly via the Novice-to- 
General route, and everyone was happy. 

But 6 meters was a dead band, and the 
guys in West Hartford and elsewhere were 
looking for a way to get more people on it. 
They asked the FCC to allow Technician 
Class licensees to operate in the 50-54 Mc 
region. The necessary rules change was 
made, and the population on 6 went up. 


But now all was not so well. Since 6 meters 
offered many of the advantages of the low- 
frequency 75-meter band, more people be- 
gan going the Novice-to-Technician route. 
And the feeling began to get established that 
the Technician was an “in-between” license. 

Later rules changes made it even worse by 
giving a portion of two meters to the Techs. 
Not by coincidence, the region allocated was 
the same as that used by the Novices! 

And for the first time, a Technician Class 
licensee was restricted to operation in only 
part of a band. On Two, at least, he was of- 
ficially “second-class”. 


As the feeling became more obvious, a 
couple of devoted Techs out in Montana 


. de K5JKX 


\ 


founded a bulletin devoted to the idea thai 
the Technician was as good as anybody else. 
While anyone could subscribe, only Tech- 
nicians were permitted to contribute material. 


And the FCC was petitioned to allow 
Techs to operate on 10. This brings us up 
almost to date. 


By now, the class-consciousness developed 
over the past several years apparently is be- 
yond any hope of repair. The FCC found it 
necessary to point out, in its order denying 
Techs operating privileges on 28 Mc, that 
the Technician Class of license was not in- 
tended as a communicators service and 
should not be regarded as a stepping stone 
between the Novice and General Classes! 


And yet, in the self-same issue of QST 
which reported (on page 63) the FCC action, 
the League’s “Operating News” department 
on page 89 included the statement, regarding 
Techs, “when he progresses to his higher 
class license.” 


I’ve already mentioned in this space that 
the only official League appointment avail- 
able to Techs is the OES. This, happily, is 
apparently being changed (as predicted in 
this same space several months ago). I found 
it interesting to note the official reason for 
this — the League felt that “official” ap- 
pointments should be reserved for hams who 
possessed “all operating privileges.” 


But according to FCC rules, the Techni- 
cian (until the 2-meter rule change) held 
“all operating privileges” in that part of the 
spectrum in which he was interested! 

He had no 75-watt power limit, no re- 
quirement for crystal control, no restriction 
on renewal! 

There’s been a lot of talk about “mail- 
order” licenses — but every bit of it applies 
to the Conditional class just as much as to 
the Tech, and I have yet to hear anyone 
categorically condemn the Conditionals for 
it! 

As a matter of history, I held at first both 
a novice and a Technician Class license 


(Turn to page 22) 
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little 
teller 


J. G. Liebmann, III], W5ORH 
Donald A. Hyatt, W5BCS 
Until very recently there was only one 
way to put a sideband signal on six meters: 
Begin with an expensive 80-through-10 meter 
VFO SSB transmitter and mix to six. You 
can either build or buy the mixer, but the 
result is still the same — lots of money. 
Now, this may be fine for the amateur 
who is a serious operator on the HF bands 
anyway. All he has to get is the mixer. But 
for the many six-meter enthusiasts who do 
not operate the low bands, this is hardly a 
satisfactory solution. In addition, the HF 


exciter — six meter combination isn’t too 
neat or compact, certainly not the thing for 
mobile or portable operation. 

A partial solution to the problem would 
be to build a simple sideband exciter and 
mix that to six. But why not build a simple 
sideband transmitter specifically for six? 
Here comes the commercial. 

The circuit by W1HIE in a recent issue of 
Sidebander magazine was selected as the 
simplest circuit which would produce usable 
sideband quality. It was redesigned for six, 
resulting in a configuration using four tubes 
and very little else. 

A 12AT7 is used as the speech amplifier 
and a 6U8 is used in the Robert Dollar cir- 
cuit to get the 50 Mc carrier from 8 Mc 
overtone crystals. Audio and RF phase shift- 
ing are done with a total of five ordinary 
components. It should be noted that the au- 
dio phasing is “fixed”, making the carbon 
mike a necessity for reasonable suppression. 

Next comes the balanced modulator, whose 
sideband output is then amplified in a 6CL6, 
which drives a 6146 (in AB1) to between 15 
and 20 watts PEP output. Suppression of the 
unwanted sideband is on the order of 20 to 


- _* 


This is the complete unit, power supply and all. Input is audio from a carbon mike, applied to jack in lower 
front corner, Output is 15 to 20 watts of SSB on 50 Mc, taken from coax outlet on rear apron. Front panel 
controls, starting at left, are audio gain/power switch; mike jack; USB-LSB switch; carrier balance pots; pilot light; 
meter; meter switch, and tune-operate switch. Rear half of chassis contains power supply. Tube at front of 
chassis is 12AT7 audio stage; other items are crystal, oscillator-multiplier, 5763 driver, and 6146 linear output. 
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power supply. 
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NOTE: Back half of chassis is occupied by 
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FINAL TANK 
BRACKET 


Chassis layout. Power supply layout is non-critical and is not shown. RF layout should be followed precisely to 
insure that your Little Feller will work the same as the original; it is most critical. Mounting holes are not ‘shown 
for tube sockets; sockets should be oriented for shortest possible leads as shown in underside photo (page 7). 


30 db, and carrier suppression is at least 50 
db. 

In keeping with the approach of making 
the Little Feller a complete and compact 
transmitter, a power supply and control cir- 
cuitry were included. 

Included in the control circuitry is a push- 
to-talk relay which is very simple. A 5 mA 
sensitive relay is placed in series with the 
oscillator plate lead. When the oscillator is 
cathode-keyed with the push-to-talk button, 
the oscillator draws current and the relay 
closes. (Note! If the relay is not used, put 
a 5k resistor in its place.) The relay controls 
6146 screen voltage und 110 VAC for the 
external antenna relay. 

Also included is a TUNE-OPERATE 
switch for spotting. In the TUNE position 
both 6146 screen and antenna relay are dis- 
abled. 

Construction of the Little Feller is en- 
tirely conventional, and normal good prac- 
tice should yield satisfactory results. While 
many layouts would work, it is suggested that 
the specified layout be followed to insure 
reproducibility. Otherwise, you may have to 
do considerable cut-and-try with the tuned 
circuits. Speaking of coils, it is a good idea 


to get the rig going before cementing them, 
enabling adjustments in spacing with a mini- 
mum of bother. 


General layout is apparent from the photo- 
graphs. Special mention will be made, how- 
ever, of the shielding used. A shield was 
placed all the way across the RF section be- 
tween the diodes and the balanced modulator 
tank coil. This was found necessary to pre- 
vent feedback and improve carrier suppres- 
sion. Another shield, 2%” by 3%”, was 
placed across the 6CL6 socket to stabilize 
the stage. 


A word on diode matching: Start with a 


-handful and match forward resistances with 


an ohmmeter. The forward resistance is the 
lower of the two possible measurement. Use 
the four diodes whose forward resistance are 
closest together. 


The 6146 tank is mounted on a small 
bracket above the chassis. It should be noted 
that each one of the cathode pins and the 
base shield pin of the 6146 socket are 
grounded individually to the chassis with the 
shortest possible leads. This may be easily 
accomplished by bolting a solder lug to the 
chassis adjacent to each pin in question and 
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bending the pin down to meet the lug. Tie 
the pin and lug together with a short piece 
of bare wire, and solder. 


The power supply is placed on the back 
half of the chassis and layout is noncritical. 


Once construction is finished and wiring 
is checked, the unit is ready for testing. First, 
dip all the coils to frequency with a grid 
dipped. This will save much confusion when 
tuning the rig. While waiting for the VR 
tubes to fire, check to see that all the fila- 
ments are lit. (The 5AR4 was selected for* 
its slow-heating characteristic.) Advance the 
6146 bias pot to the maxinium bias position. 


Now key the rig, and quickly adjust the 
6146 to 20 mA idling plate current under 
“no-carrier” conditions. Insert an 8 Mc cry- 
stal, and peak L1 to 24 Mc and all other coils 
to 50 Mc. L3 should resonate with the slug 
at the center of the winding. If not, respace 
the coil to accomplish this. (If you use dif- 
ferent diodes than those specified, you may 
have to juggle the capacitor values across 
L3.) Tune up the final into a dummy load. 

By unbalancing the carrier pots, you 
should now be able to drive the final to at 
least 100 mA of carrier. Upon removing 


carrier, you should be able to talk 100 mA 


Bottom view of the Little Feller showing critical components, Shields are located immediately at rear of carrier- 


of signal with the speech gain at 1 O'clock. 
If you cannot get enough carrier with all 
coils resonated, slide the link on L2 closer 
to the coil. If you cannot get good carrier 
suppression, slide the link farther away. 


The slug in L3 should be adjusted until 
both carrier balance pots produce roughly 
the same amount of carrier when deflected 
from null. 


The sideband suppression may be set with 
either a scope or a selective receiver. This 
procedure is adequately covered in various 
texts, including the ARRL Amateur Hand- 
book. Sideband suppression is adjusted with 
the ceramic trimmer C39, in the RF phase 
shifter curcit. 


If difficulty is encountered in making the 
relay close when the oscillator is dipped, add 
a 2-watt resistor at Rm to draw a mil or 
two more through the relay coil. In our case 
the proper value was 47,000 ohms. 


The transmitter should now be ready to 
operate into a 50 Mc antenna. Or, if you 
desire, it will drive a pair of 4X250’s to a 
kilowatt, or the popular Gonset linear using 
826’s with power to spare. 


(Power supply schematic, parts list, page 31) 


balance pots on front panel. AC outlets at rear are for VFO and for Antenna Relay. Antenna-relay outlet is switch- 
ed by push-to-talk circuits; VFO outlet is switched by main power switch on audio gain control. 
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How Many db Is Enough? 


by John Chambers, W6NLZ/A6NLZ 
VHF Research Consultant 
c/o VHF Horizons 


This is one of those cases where the author 
is looking for (rather than telling you) the 
answers. The objective is added information 
in a field of radio communication that is 
not clearly understood or appreciated by 
most amateurs. Does one of our readers 
know the answer? Will he present his facts 
and figures so we can shed light on the ar- 
gument? 


My associates at work are for the most 
part 20-meter DX nuts who think in terms 
of 6C21’s, PL 172’s, and 4-1000 A’s. Their 
antennas are 4 and 5 element affairs — 60 
to 90 feet in the air. 


To them, an extra director or a lower loss 
feed line to scrape up an extra % db is dead 


serious business. I have argued that this is 
plumb foolishness: they answer: “it helps, it 
makes the difference.” 


Recently W6YX has been operating from 
Stanford on two meters with a Kw input, 
Al emission, and a pair of Telrex 20 ele- 
ment spirals in phase. Vic (W7QDJ oper- 
ating W6YX) is a first class operator and 
keeps his schedules faithfully. This has re- 
sulted in several Los Angeles area stations 
hearing him (a distance of 350 miles). 
WONGN, Wo6DQJ, WAOMLX, WO6NLZ, 
WoLZC, WoWSQ, K6HMS, K6OAC, W6- 
PJA (and probably others) are among the 
stations hearing Vic. The signal is weak at 
all stations. 


At WONLZ a twin-six array made up of 
the Telrex 6 element beams spaced about 7’ 
(which I don’t think is quite far enough), 
and a conventional 24 element colinear (W2- 
NLY version) are being compared. Again 
and again the 24 element outperforms the 
twin six by a tiny amount! This measures 1 
to possibly 2 db, certainly not 3 db. On a 
fair signal (S3 or so), in switching from 
one to the other antenna the ear can tell no 
difference; but it can be read on the meter 
of the 75A3. As the signal gets very mar- 
ginal, switching to the colinear is the dif- 
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ference between reading the signal or not. 
There is no reason to suspect that this re- 
presents some mystic property of the colin- 
ear array. It is only a matter of the ear-brain 
procedure sorting the signal from the noise. 


Incidentally, as far as I can tell, it is a 
remarkably effective device. As an example: 
some time ago I acquired a panadaptor 
which it seemed might be useful for spotting 
scatter signals. This may be true, but I'll be 
darned if I can see how, as signals loud and 
clear to the ear are lost in the grass on the 
pan-adaptor. 


Getting back to the ear at threshold: some- 
where extensive and expensive tests must 
have been conducted to establish expressable 
numbers for the ear-brain performance. If 
you have factual data on this subject, how 
about brewing up a ham version of the noble 
document for publication? 


Why is this important to the VHF ama- 
teur? The normal path loss for scatter sig- 
nals, either tropospheric or ionospheric, is 
such that in most amateur scatter work we're 
barely in there. The loss of a few db is the 
difference between no QSO and successful 
communication. 


This gets down to why can’t I work W6- 
YX (Stanford) as well as I used to work 
W6LSB (Sacramento), WO6BAZ (Santa 
Rosa), and W6AJF (Sonoma) several years 
ago? First: their polarization was all hori- 
zontal, not mixed as in the case of the spiral 
array. Second: I was using a W6QKI type 
13 element yagi which was probably 2 db 
better than my present twin six. Third: Is 
horizontal superior to vertical? There are 
some indications that on the Los Angeles to 
San Francisco circuit it is. 


Clearly just a few more db would help. 
Db aren’t easy to come by, but two twin 
sixes would add 3 more; matching polariza- 
tion at either end of the circuit would add 3 
more. Doubling the antenna height could 
add another 6 db. When I get the new tri- 
ex 54’ self supporting tower in service, ’ll 
find out about this. It’s easy to say it’s only 
3 db and not worth it, but I am beginning 
to believe it is. 


A Lazy Linear 


by Jim Speck, W5PPE, 1609 Glenbrook Terrace, Oklahoma City, Okla. 


This little linear was designed specifically 
for use with the Heath “Sixer” to provide 
a big signal for this popular kit. As it stands, 
the linear boosts the (approximate) 2-watt 
output of the Sixer to between 20 and 30 
watts. 


However, its use is not confined to the 
Sixer. This amplifier makes a very loud 
noise as a SSB linear, delivering 100 watts 
PEP when driven by the filter exciter de- 
scribed in the September, 1962, issue of 
VHF. 


When used with the Sixer, recommended 
procedure is to employ the Sixer only as a 
transmitting exciter and use an antenna 
changeover relay or switch to change to 
another receiver. A more flexible system, 
allowing either the Sixer superregen or a 
separate receiver to be used with T-R switch- 
ing, will be described in a future article. 


Interested? Let’s look at the details. 

The venerable 807 was chosen as the final 
tube because of its low drive requirements 
and reasonable efficiency on 6 meters, and 
its widespread availability in junk boxes and 
on surplus. 

Neutralization is not required, because of 
the low-impedance passive grid circuit com- 


posed of the four 3.9K 2-watt resistors. The 
parasitic chokes in the grid circuit are four 
turns of No. 18 wire space-wound on 4/7- 
ohm 1/2 watt resistors. The plate parasitic 
chokes are two turns of No. 16 wire on 330- 
ohm 2-watt resistors. 

With these precautions, there was no sign 
of instability in the amplifier when driven 
by either the sixer or the sideband driver. 

The plate circuit layout is evident from 
the photographs, with the exception of the 
output connection and plate bypass arrange- 
ment. The 365 pF dual-section broadcast 
type variable (only one section used) is 
mounted on its side on a sheet metal bracket, 
and the output connection is made to the 
stator beneath the capacitor. 

The connection is a short piece of coax, 
the shield being grounded to the chassis by 
an IPC No. 309-1025 termination, and the 
coax running to a shielded Dow connector 
on the rear panel. 

An equally good method would be to 
mount the output connector on a level with 
the top stator connection on the back panel, 
with a piece of No. 16 wire connecting di- 
rectly to the top stator connection. Both 
capacitors have fiberglass shaft extensions 
and project through the front panel. 


Hardly bigger than the Sixer it supplements, the Lazy Linear offers a good-looking but inexpensive package 
to boost RF output of the Sixer to the 25-30 watt level. Meters are, left to right, plate current, screen 
current (a must for a VHF linear), and output/grid current. Controls, below, are meter switch, tuning capacitor, 
and loading capacitor. Once set, all controls can virtually be ignored thereafter. 
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SCHEMATIC DIAGRAM. C1 is the same as C2, a .0025 mF 2500-volt mica capacitor. Parasitic chokes PC1 and 
PC2 are made of four turns of No. 18 wire space-wound on 47-ohm 1/2-watt resistors; PC3 and PC4 are two 
turns of No. 16 space-wound on 330-ohm 2-watt resistors. Each meter is bypassed at the meter terminals with a 
001 mF disc ceramic capacitor. D1 is any 400-PIV selenium or silicon rectifer diode. See text for details. 


This is the Lazy Linear without its cover, as viewed from the back of the chassis. On the rear apron are, left 
to right, the antenna output jack, the power plug, the input jack, and the bias-adjustment potentiometer. Com- 
ponents above the chassis include the LOAD capacitor, the TUNE capacitor, and the two 807’s. The OA2 voltage 


regulators are on the front side of the shield partition. Cl and C2 are attached to the partition, above the LOAD 
and TUNE capacitors, 
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Below-chassis view shows arrangement of parts. 
Bias supply components are at left, RF components 
at right, Four large resistors just right of center 
are the 3900-chm 2-watt grid resistors. 


The plate RF choke, an Ohmite Z-50, con- 
nects to the plate parasitic chokes and plate 
blocking capacitor C-1 on the 1%” ceramic 
standoff. The choke runs to the plate bypass, 
C-2, mounted through one end to the shield 
between the RF section and the meters. A 
5/8” hole is punched behind the hot terminal 
of the bypass and B plus is fed directly from 
the plate meter to a solder lug mounted from 
the meter side of the shield to the capacitor. 
Mounted in this manner, the shield provides 
a short ground path to RF for the bypass 
and keeps RF from the meter compart- 
ment minimizing stray radiation through 
the meter holes. The high voltage cap- 
acitors, C-] and C-2, are surplus mica types 
and may be .001 to .01 in value with a work- 
ing voltage of 1000 volts or more. The plate 
tuning capacitor used is a Bud 110 pF, .078” 
spacing variable with 7 rotor plates remov- 
ed. Any 50 pF variable with at least .050” 
spacing suitable. Shurite moving vane 
meters were used and are inexpensive. A O-3 
mA meter may be substituted for the more 
expensive O-1 mA if desired, and R-1 reduc- 
ed for sufficient output indication to tune 
by. 
A regulated screen supply is required 
since the screen current varies from 0 to 20 
mA during operation. A pair of OA2’s were 
used in connection with a sliding tap type 
of variable resistor to provide the 300 volts 
regulated for the screens. This resistor 
should initially be set to maximum resis- 
tance, and reduced in value just to the point 
that the VR tubes stay lit on voice peaks 
during operation. The screen bypass capa- 
citors should be mounted with very short 
leads on the tube sockets. 

The RF chokes in the grid and output 
circuits are made by winding full with No. 
32 wire a 1 watt resistor, or Z-50’s may be 
used if desired. The bias pot is‘an Ohmite 
type AB. 


Tune Up and Operation 
Apply 115 VAC to terminals 3 and 4 of 


the power plug and allow the 807’s to warm 
up. Adjust the bias voltage to —45V (or 
full on if you don’t measure it) and apply 
the 500 to 1000 volt plate voltage. Check 
that the VR tubes are ignited. Adjust the 
bias voltage until the plate current is 25-30 
mA. The final is now ready to operate. 


If you have used questionable 807’s, it isa 
good idea to remove one, then the other, and 
check the resting current separately. (Be 
sure to remove the tube from the socket, be- 
cause excessive screen current will flow if 
the plate cap is merely lifted.) The tubes 
should be balanced within 3-5 mA for pro- 
per operation. 


Connect the Sixer and a dummy load to 
the amplifier. (A 60 watt light bulb is OK 
for this.) Adjust the load capacitor to max- 
imum capacity. Key the Sixer momentarily 
and adjust the tune capacitor for minimum 
plate current. The Sixer may now be tuned 
up by referring to the amplifier plate meter 
For proper operation, the oscillator and 
doubler (if any) coils should be peaked, 
and the plate tuning of the Sixer adjusted 
for 70 to 100 mA of 807 current. 


If you have used questionable 807’s, it is 
remain in this range. The load and tune con- 
trols should now be adjusted to maximum 
output, shown by the output meter or lamp 
bulb, by decreasing the capacity of the load 
control in small steps while peaking the out- 
put with the tune control. 


With the antenna connected, retune in 
this fashion, then increase the loading (low- 
er capacity of the load control) until the 
output drops 10-15 percent. This insures 
maximum linearity and freedom from splat- 
ter caused by flat-topping. 


The final adjustments are to reset the 
Sixer final tuning to get 100 mA to the 
807’s and monitor the control grid meter. 
With voice modulation, reduce the drive 
if necessary to eliminate any sign of grid 
current flow. 


If the final adjustment of the Sixer is far 
off resonance, add additional resistors in 
parallel with the input network to absorb the 
additional power, and repeak the Sixer. 


Very good results may be expected with 
this increase in power of 10 times, at a 
cost, if all components are bought new, of 
less than the price of the Sixer. 
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1296 Mc 


by Don Goshay, W6MMU 


8352 Westlawn Avenue 
Los Angeles 45, Calif. 


The basic concepts covering antenna 
theory vary very little, if at all, over the 
entire radio spectrum. However, in the prac- 
tical world most things have physical size, 
weight, environmental properties, wind resis- 
tance, electrical resistance, tolerances and so 
forth. These factors inevitably result in cer- 
tain types of antennas emerging as predomi- 
nant on each of the various ham bands. 


Through an evolutionary process which 
may be described as near perfect in its end 
result, but which is nevertheless extremely in- 
efficient, the surviving antennas are usually 
the “best” or “optimum” when most of the 
practical factors are considered. The evolu- 
tion process is why so many of the “revolu- 
tionary” antennas frequently seen in both 
professional and amateur journals fail to be- 
come as popular as predicted by their advo- 
cates. 


In the case of 1215-1300 Mc, the antenna 
types listed below are often considered likely 
candidates. None have as yet survived the 
evolution process still taking place on 1215 


Mc: 

a) yagi 

b) horn 

c) helix 

d) broadside array 

e) parabola 

Each of these antennas (and, indeed per- 
haps additional types) is no doubt the opti- 
mum design for some L band system. How- 
ever, we will limit our discussion to amateyr 
systems designed, built, and operated by 
above average amateurs. A further qualifi- 
cation must be made in that the 1215 Mc 
band is actually divided into two types of 
communication: 


1. between two points on (or near) the 
surface of the earth 

2. between a point on earth and a point 
in space, i.e. a radio star (radio astro- 


The West 
Coast Story 


nomy) or the moon (moonbounce com- 
munication) 
The Yagi Antenna 

The yagi antenna can be divided into two 
types: 

1. those with one or two directors only 

2. those with a large number of directors 
The first type is the only true yagi, as Dr. 
Yagi covered only cases up to two directors 
in his treatise on the subject. In fact, one of 
his conclusions was that using his design 
theory, the use of more than two directors 
was impractical, as loss resistance became ap- 
preciable compared to radiation resistance, 
thereby nullifying the effect of apparent ad- 
ditional gain. 

While the true yagi is no doubt operat- 
able at L band, it exhibits so little gain by 
UHF standards that it would be of use only 
in the simplest of systems. Arrays of these 
small yagi’s can exhibit considerable addi- 
tional gain — However, these come more 
logically under the category of broadside 
arrays to be discussed later on. 

The second type of yagi antenna is not a 
true yagi at all as it is not based on the same 
design principle. It is characterized by many 
director elements, the spacing between which 
is usually greater than 3/8 wavelength. 
These antennas, when designed properly, 
work well at frequencies up to several hun- 
dred megacycles. The reason for its undesir- 
ability at 1215 Mc are several: 

1. In order for long yagi’s to be efficient, 
losses must be controlled to a much 
greater extent than with most other 
types of antennas. This is increasingly 
difficult to do at higher frequencies. 
Further, many designers strive for a 
large L/D ratio. The resulting small 
element diameters contribute to addi- 
tional losses. 

2. Experimental results on an 11 director 
432 Mc yagi show that a change in di- 
rector length of only .025 inch can 
have a noticeable effect upon gain. A 
rough estimate would indicate that 
element Jengths must be within .008 
inch of optimum at 1296 Mc for an 11 
director antenna. The problem is com- 
pounded by the difficulty of determin- 
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how little we know 


Let’s talk about propagation for a minute. The kind that makes VHF-UHF 
radio signals show up in unexpected places. 


The most common type of DX Propagation is tropo or ground-wave bend- 
ing. We recognize it by the gradual signal improvement from stations 50-400 
miles distant as varying changes take place in the atmosphere. Weather fronts, 
moisture lapse rates, wind shears all contribute to this form of propagation. We 
do know a little bit about it . . but there is a lot more we don’t know. 


On six meters E skip accounts for around 90 percent of the DX work. To 
this day no one knows why it occurs, what makes it occur, or when it will occur. 
And yet we have been observing this phenomena in the 50 megacycle region 
for nearly 30 years now. We actually know very little more about it than we 
did 25 years ago! 


On two meters, 220 and 432, tropo ducting accounts for a fair amount of 
long haul work in the 400 mile and up range. What causes ducts to form? 
From whence do their wave guide actions stem? Try to find outl Just try to 
find one authoritative bit of reference material on the subject! 


VHF-UHF DX theoretically should not occur. Better than that, it doesn’t 
occur... according to the best mathematical equations. 


But it does. You and | know it does. We have QSL’s to prove it! As ama- 
teurs, we have proven its existence. Something the ‘professionals’ chose not to 
recognize for a number of years. 


Where does this leave us? Well, it leaves us with a challenge. A challenge 
to better our equipment, to improve our operating and to correlate our findings 
with one another. 


That's the challenge of VHF-UHF these days. To do more with communi- 
cations than has been done entotale in the first 62 years of this century. 


Can it be done? We think so. That’s why VHF Horizons was born. To re- 
cord, correlate and propagate this exciting advance in communications that the 
future holds in store; VHF-UHF, of course. 
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ing what “optimum” really is when 
using test facilities available to the 
amateur. 


Conclusion: a) Short yagi’s are of limited 
value because they have very little gain by 
themselves. b) Long yagi’s are of no value 
to the amateur at 1296 Mc. 


The horn antenna 


The possibility of using electromagnetic 
horns appeals to most 1215 Mc amateurs at 
one time or another. At low frequencies these 
devices are impractically large, while in the 
region above 5 kMc, they represent the sim- 
plest possible way of transforming electro- 
magnetic energy from a wave guide into a 
beam with at least some gain. 


Before being sold on the horn antenna for 
1215 Mc, consider that the effective area of 
the horn mouth rarely exceeds one half of 
its physical area. A parabola does only a 
little better in this respect so by that standard 
the horn still appears hopeful. However, the 
horn must be many many times greater in 
length than is the depth of an equivalent 
parabola. In addition, the apex of the horn 
must be fed by a piece of L band waveguide 
(6.66x3.41 inches), the length of which ends 
up to be at least six inches. 


Horn antennas are fairly simple to feed, 
All that is required is the insertion of -a 
probe of proper length into the waveguide 
at the experimentally determined optimum 
distance from the closed end. Conclusion: 
Horn antennas may have an advantage in 
simplicity of construction for radio astrono- 
my or moonbounce, applications in which 
height above ground is of little consequence. 
They are all but ruled out, because of their 
bulk, from point to point systems, where 
height above ground is nearly always a para- 
mount factor. 


The helix antenna 


The helix, like the horn, is an antenna that 
most experimenters yearn to try at one time 
or another. It is a deceptively simple device, 
as a number of 144 and 220 Mc men have 
discovered after they tried to build one. 
At those frequencies, they are quite large 
for any reasonable amount of gain. They 
can and have been built for 1215 Mc. Their 
size at this frequency makes them quite prac- 
tical. The problems that arise when the 
helix is used are as follows: 

1. Impedance. The asymptotic impedance 
is approximately 200 ohms. This is an un- 
handy impedance for 50 ohm lines. An 
impedance transformer is not difficult to 


build for a single helix, but an array of 
helixes require a number of impedance trans- 
formers. 


2. Polarization. In principle at least, the 
polarization of a helical antenna is circular. 
There are two “senses” of circular polari- 
zation, right hand and left hand. Right hand 
polarization can be thought of as that polar- 
ization that would result from the use of a 
helix wound like a standard screw thread. 
Left hand polarization, of course, results 
from a helix wound like a screw with a left 
hand thread. For compatable polarization at 
each end of an earth-earth circuit, the polar- 
ization senses must be identical, that is right 
hand receiver-right hand transmitter, etc. 
For compatible polarization on an earth- 
moon-earth circuit, right handed receiving 
antennas should be used on signals from left 
handed transmitting antennas. This is be- 
cause the polarization is reversed upon re- 
flection from a large object such as the 
moon. 


A circularly polarized wave can be thought 
of as two linearly polarized waves, one hori- 
zontal and one vertical. The phase relation- 
ship between the two is 90 degrees and which 
wave leads or lags the other determines the 
sense. From this it may be seen that a single 
linearly polarized antenna will intercept but 
one half of the energy transmitted by an 
ideal helix. Under this condition, 3 db of 


gain is essentially lost. 


It is worthy of note that a right hand helix 
will transmit a left hand wave when it is 
used as an exciter for a parabolic antenna. 
This occurs because of the reflection geom- 
etry existing at the surface dish similar to 
the phenomena mentioned above for the 
earth-moon-earth situation. This will be dis- 
cussed again under parabolic antennas. 


3. Ellipticity. A practical helix antenna 
rarely exhibits perfect circular polarization 
characteristics. The degree to which a parti- 
cular helix fails to do this is termed the 
ellipticity ratio. The ellipticity ratio may be 
measured by placing a linear antenna and 
detector a sufficiently great distance away 
at the center of the main lobe (taking every 
precaution ‘uate the greatest confusion 
factor in all auienna measurements, reflec- 
tions) and measuring the maximum and 
minimum field strengths obtained as the 
test dipole is rotated from horizontal thru 
vertical around to horizontal again. Maxi- 
mums and minimums will not necessarily 
coincide with horizontal and vertical. The 
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PHASING LINES CONSIST OF 7.7” OF 
FLAT 300 OHM TWIN LEAD. DO NOT 
TRANSPOSE. FEED AT POINT XX. 
FEED IMPEDANCE APPROX. 300 OHM. 

FIGURE 1. Broadside array for 1296 Mc. See page 33 for another version, 


ratio of the maximum to minimum is termed 
the cllipticity ratio. This. leads us to the 
thought that unless two otherwise compatible 
helix antennas are oriented about their own 
longitudinal axes in a fashion that their 
ellipticities are also compatible, signal trans- 
fer between the two antennas will not be 
maximum. 

A major cause of ellipticity in helixes (but 
certainly not the only cause) is attempts to 
produce more desirable feed point imped- 
ances by manipulating the geometry of the 
helix itself. Such efforts also result in exces- 
sive side lobes (which cause loss of gain) 
that are often as not linearly polarized. Con- 
clusion: A helix can be of benefit in a num- 
ber of situations. Each situation must be 
analyzed using whatever information avail- 
able. The amount and quality of information 
required will depend on the degree of sophis- 
tication of the system involved, i.e. moon 
bounce circuits (using parabolas) need more 
careful attention than two APX-6’s one mile 
apart. 


Broadside Array 

Broadside arrays similar to the 16 and 
32 element “bed spring” arrays found on 
144, 220, and 432 Mc are entirely practical 
on earth-earth circuits and have received 
all too little attention to date on 1215 Mc. A 
number of amateurs are using them success- 
fully. Figure 1 is an example of an effective 
design. They are quite easy to construct and 
can be expected to give approximately 6 db 
more gain for a given cross sectional area 
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than either a parabola or a horn. The chief 
difficulty lies in distributing the power in 
proper amplitude and phase relationship to 
all of the driven elements. Phasing lines nor- 
mally considered to be closely spaced at 
VHF are actually capable of radiation them- 
selves at 1296 Mc. An even greater cause of 
radiation is phase unbalance on phasing 
lines. This is a factor at lower frequencies 
as well, but becomes worse at 1296 Mc be- 
cause of the tolerances involved. 

To get around direct radiation from phas- 
ing lines (that is, radiation due to spacing 
in contrast to that due to phase unbalance), 
the phasing lines should be closely spaced. 
This usually means 75 or 150 ohm twin lead. 
On flat lines, attenuation increases when the 
impedance is lowered because the copper con- 
ductors must carry more current for a given 
power in the line. For lines with high SWR, 
as is frequently true with phasing lines, di- 
electric loss becomes greater as the impe- 
dance is lowered. In short, the optimum pow- 
er distributing scheme for a broadside ar- 
ray will be a compromise between copper 
loss, dielectric loss, and loss from undesired 
radiation caused by both excessive conduc- 
tor spacing and by phase unbalance. Con- 
clusion: Broadside arrays are entirely feas- 
ible for earth-earth circuits because in most 
cases, their additional gain offsets power 
distribution problems. For moon bounce ap- 
plication, losses in the phasing system must 
be analyzed on the basis of their noise tem- 
perature contribution. 


The parabolic antenna 

The parabolic reflector and associated ex- 
citing antenna is probably the antenna most 
associated with 1215 Mc work in the minds 
of VHF hams. The parabola has many ad- 
vantages perhaps the most significant being 
that a single feed element is used to excite 
the entire surface of the reflector. 


The feed does not excite the surface of 
the dish uniformly. However, it is neither 
possible nor particularly desirable for it to 
do so. The non-uniformity of aperture il’ 
lumination results in an effective area of 
50-65 percent of the true physical area. This 
means that a parabola must have about 4 
times the area of a broadside array for the 
same gain. (The latter antenna has an ef- 
fective area of about 200% of its physical 
area. ) 


Some basic but often misunderstood facts 
are listed here regarding parabolic antenna 
systems. 


1. The cross section of a parabola is 
not a part of a circle. The parabola follows 
the equation Y2=4KX, while the circle fol- 
lows the equation X2+Y2= K2. Therefore, 
sections of spherical pressure vessels, etc. do 
not constitute a parabolic reflector. 


2. The difference between a circle and a 
parabola is slight for small parabolas with 
long focal lengths. The difference results in 
spherical aberation in optics, but is of acade- 
mic interest only here, as small parabolas 
with long focal lengths are of limited use in 
amateur radio. 


3. The focal length of a parabola is a 
fixed distance for any given dish. It does 
not vary with frequency as is frequently 
supposed. If a dish is assumed to be a para- 
bola, the focal length may be found by mea- 
suring the diameter and the depth in inches, 
and using this data in the following equa- 
tion: __ diameter squared 

F = 76 tiraes ept 


4. The extent to which the surface of a 
parabola varies from a true parabolic curve 
(due to mechanical imperfections) deter- 
mines the maximum frequency at which a 
reflector remains useful. This can be thought 
of as the tolerance of the reflector. A com- 
mon rule of thumb states that the error must 
not exceed plus or minus one-sixteenth of 
a wavelength at the operating frequency. At 
1296 Me, this is about plus and minus 9/16 
inch. While this absolute number holds true 
for any size dish, those familar with pre- 
cision construction technique will recognize 


that such a tolerance becomes increasingly 
difficult to hold as size is increased. 


5. A parabola need not be of solid ma- 
terial but may use wire mesh over all or 
part of its surface. Iron or steel mesh has 
more loss than shiny aluminum or copper 
and increases the antenna noise temperature 
on earth-moon systems. This extra noise 
temperature is of little consequence on earth 
to earth circuits. 


The size of the mesh or perforations de- 
pends upon the use intended, even when the 
discussion is limited to a narrow frequency 
band. If the perforations are diamond shaped 
and about one half inch across the diagonals 
in each direction, about 5% of the power will 
be lost through the back of the dish. Again, 
this can be ignored on earth-earth circuits, 
but introduces considerable noise on moon 
circuits, as the back lobe is usually looking 
at the ground, which is many times warmer 
than the temperature of space surrounding 
the moon toward which the main lobe is 
directed. 


6. The gain of a parabolic antenna sys- 
tem can be determined fairly closely from 
the following relationship: 

Gain = 10 log K( 2d.) 2 

Gain is in DB over isotropic, d is the dish 
dimaeter. The factor K varies from .50 to 
.65. The exact value used affects the results 
only slightly. 


7. When a dipole exciter is used, the beam 
width is somewhat greater in one plane than 
in the other. However, if they are assumed 
equal, 


30,000 


Directivity 


Beamwidth in 
Either Plane = 
(in degrees) 


Directivity is defined as power gain ex- 
pressed in an absolute number rather than 
in decibels. 

8. A relationship exists between the focal 
length to diameter ratio of the dish and the 
radiation pattern of the exciting antenna. 
This is a complex engineering design pro- 
blem, and is the chief factor in determining 
sidelobe amplitude and the value of K in (6) 
above. Most antennas available via surplus 


channels have an f/d ratio of approximately 
0.3. 

Three types of exciters are commonly used 
by amateurs to illuminate parabolic reflec- 


tors. They are the dipole, the waveguide, and 
the helix. 


Tell your favorite manufacturer about VHF 15 


The dipole is by far the most common 
exciter used. It takes two basic forms: 1, 
the dipole-slot-circular disc feed, and 2, the 
assymetrically excited dipole with a linear 
reflector element and a choke to prevent 
surface currents from flowing on the feed 
coax. The former type is shown in figure 2, 
the latter in figure 3. Dimensions are for 


1290 Mc. 


0.500 


£= 4.56" SLOT LENGTH 
FIGURE 2. Dipole-slot-disk feed for parabola. 


The waveguide feed is preferred by some 
users because of its simplicity. It may con- 
sist of a short section of L band waveguide, 
shorted at one end and open at the other. 
Homemade sections of waveguide can be fab- 
ricated. or a gallon size tin can may be used. 
As with the horn antenna, the waveguide 
is excited by a coaxial probe inserted through 
the wall. The chief difficulty with this feed 
is the construction of an adequate support 
to hold it directly in front and on the axis 
of the parabola, while at the same time pro- 
viding some independent adjustment of the 
distance from the dish to facilitate adjust- 
ment to focal length. 


The helix feed may become more popular 
when the full story of Faraday polarization 
rotation on 1296 Mc moonbounce circuits 
becomes known to more amateurs. Since lin- 
ear polarization constantly rotates on a 
moonbounce circuit, the use of a helix an- 
tenna feed stirs interest. However, if the 
transmitting station is using linear polar- 
ization, 3 DB is the loss at least statistically 
speaking. If the transmitting station should 
use circular polarization (of opposite sense) 
this difficulty would be resolved, but a new 
one is created. Under a compatible circularly 
polarized moonbounce scheme, two stations 
might work each other nicely, but would 
not be able to hear their own echoes from 
the moon, as the wave that is reflected back 
to earth would have the opposite sense to 
that which the receiving antenna (which 3 
seconds earlier was the transmitting anten- 
na) is able to accept! 


When considering a helix as an exciter for 


FIGURE 3. Assymetrically excited dipole feed. 


a dish, the number of turns etc. of the helix 
must be adjusted to provide near optimum 
illumination. A design goal is to adjust the 
helix so that the power is 10 DB down from 
maximum at the point on the helix radiation 
pattern coinciding with the edge of the 
dish. When this is done, an increase in ellip- 
ticity ratio and linearly polarized side lobes 
may result. 


Noise temperature 


While a full discussion of noise tempera- 
ture belongs in a receiver, propagation, or 
system discussion, antennas too are fre- 
quently evaluated in this manner. In older 
elementary noise and noise figure discus- 
sions, the effective antenna noise temperature 
was assumed to be 291° K for simplicity. 
This was usually not the case and this was 
and still is frequently ignored. 


While a few tenths of decibel loss in a 
feedline or increase in noise figure of a re- 
ceiver are negligible under the 291° K condi- 
tion, they frequently become intolerable 
when the antenna is looking at a “cold point” 
in the sky. In the former case, the thermal 
noise generated or picked up by the antenna 
often outweighs the feed line loss and re- 
ceiver noise figure. In other words, system 
performance is limited by antenna thermal 
noise, not by feedline or receiver noise. How- 
ever, when the antenna is looking at the 
moon (approx. temperature 170° K), and 
the moon occupies say 1/150 of the antenna 
beam, the antenna “sees” a very low tem- 
perature, not over a few degrees Kelvin. The 
ultimate system sensitivity capability is 
increased tremendously. But now, the feed- 
line loss and receiver noise figure outweigh 
the antenna noise by many times, and they, 
instead, are now limiting the performance 
of the system. /t is entirely possible that a 
1 db improvement in noise figure or decrease 


(Turn to page 27) 
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Crystal Signal Generator 


By Paul M. Wilson, W4HHK/A4HHK 


VHE Southern Technical Editor 


A very useful tool for the VHF’ operator 
is a crystal-controlled signal generator. 


Anyone who has struggled to tune up a 
new converter will probably agree that 
steady signals from nearby stations are not 
always available when needed. The grid- 
dip oscillator can be pressed into service in 
the absence of on-the-air signals, but its sta- 
bility above the 50 Mc band leaves much 
to be desired. 


A unit capable of developing a stable sig- 
nal for use on the 144. and 432 Mc bands is 
shown in the accompanying diagram. Since 
the two bands are harmonically related, a 
single 48 Mc crystal will provide signals at 
144 and 432 Mc. By proper choice of crystal 
frequency the unit may also be used to sup- 
ply injection in a two meter converter or 
drive a low-power 144 Mc final. 


When used to supply a 432 Mc signal, the 
output circuit is tuned for maximum har- 
monic signal at that frequency. For this con- 
dition the setting for C2 may be slightly dif- 
ferent from that obtained for resonance at 
144 Mc. A quarter wave antenna for 432, 
length about 6%”, will provide a signal that 
can be received over a distance of several 
hundred feet or more, depending on re- 
ceiving antenna gain and converter-receiver 
performance. 


The same antenna produces strong two 
meter signals at a much greater distance. A 
19-inch wire, quarter wave, antenna will 
radiate a two meter signal that can be re- 
ceived for several miles. 


Because the output stage is a harmonic 
amplifier, undesired harmonics may also be 
radiated. To reduce radiation of this kind 
the smallest antenna consistent with desired 
signal strength should be employed. If a 
six-meter test signal is needed, the builder 
could add a second coax fitting, a two turn 
link loosely coupled to the cold end of LI, 


Collierville, Tennessee 


and. substitute a 50 Mc 3rd-overtone crystal 
in place of the 48 Mc one. 


Tuning of the L1-C1 circuit will cause the 
frequency of the two meter harmonic to vary 
over a range of about 20 ke. At 432 Mc this 
is a spread of some 60 kc! This should be 
kept in mind if the unit is used as a band 
edge marker generator or in a converter. 


It should be noted that at some settings 
of Cl the crystal may lose control and the 
circuit will take off on its own. The crystal 
controlled signal will be stable and have a 
clean DC note, and is easily recognized on 
the receiver. If necessary, the value of the 
two cathode resistors could be reduced to dis- 
courage self oscillation. Values as low as 
270 ohms are sometimes used. 


The unit may be easily built, exclusive of 
power supply, in a 2”x2%x5 inch Minibox. 
See accompanying sketch of suggested lay- 
out. A three-pin power plug, such as a Jones 
type, may be used to connect the unit to a 
separate utility supply. Although regulated 
plate voltage is not an absolute necessity, it 
is desirable, and may be handled by a VR- 
105 or OB2. Filament current required is 
.3 amps at 6.3 V and plate current about 10 
to 15 ma. Coils L2 and L3 are made from 
a single, continuous length of B & W no. 
3010 Miniductor. 


When the unit is used to supply an on- 
the-air signal for the receiver, it should be 
located well away from the equipment in 
order that the signal received will be via the 
antenna system and not by direct or stray 
pick-up. 


This unit could be employed in a 144 Mc 
converter to supply injection to the mixer 
stage. For an if of 7-11 Mc the crystal fre- 
quency would be 45.666 Mc, and C2-L2 re- 
sonated at 137.0 Mc. An if of 14-18 Mc 
would require a 43.333 Mc crystal and tun- 
ing of the output circuit to 130 Mc. 
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‘TP-2 — 


TP-3 + 


NOTES: All resistors Y2 watt; fixed capaci- 4,5 9 
tors are all disc ceramics; pF is same as 001 
micromicrofarads. 001 


GND .6.3.V -+1Gam% 
@ 3A @15mA 


SCHEMATIC DIAGRAM of the crystal-controlled signal generator described on the preceding 
page. Follow standard VHF construction practice. Parts list and coil data are. 


Cl Johnson 160-110, or equivanent B&W Miniductor No. 3010. 

C2 Johnson 160-110, or quivalent L3 Same as L2, spaced 1/4 from cold end of L2. 

Ll 7 turns, Y2’’ I.D, turns spaced dia. of wire (No. 20), Both coils made from one B&W Miniductor No. 
B&W Miniductor No. 3003 3010. 


L2 2 turns, 3/4” 1|.D, turns 1-8 apart center to center, XTAL 3rd overtone, International Crystal Mfg. Co. 


TOP VIEW OF MINIBOX 


CRYSTAL SOCKE 


POWER PLUG pape ti. 

MOUNTED ON 

THIS END >. © | a. ae 
| 12aT7 F i | 
1» SOCKET ab OIA 
3 ie gia a? 
! toe a 
‘ , ' ' | 
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La jitied jot oe rr 
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CHASSIS LAYOUT for the crystal-controlled signal generator. Size of minibox is 2% by 
2% by 5. Top view is shown; only other hole needed is for power plug; size is determined 
by type of plug you use. 
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Here’s an interes! 
who want something 
the band these bleak 


openings. 


Pull from the wall a | 
you have received and divid 
based upon the hight ahoy 
your QSO’s hang their ante 


Now total up each pile (th 
will probably be those who d: 
how high above ground their 


The greatest majority will be Detween 30 
and 45 feet above ground. The next largest 
contingent should be in the 45-55 foot level. 
Above that you won’t find very many. Below 


25 you will find only a handful. 


What all of this proves we won’t go into 


right now . . . except to hope that we have 
your interest snagged. 


Height probably has a much greater effect 
on your reliable coverage range than you 
imagine. This effect increases with fre- 
quency. There are exceptions to the rule “the 
higher the better,” several of which were 
discussed in the October issue of VHF Hort- 
zons by scatter experimenter Alan Margot, 
W6FZA. These exceptions pertain, for the 
most part, to ionospheric (E-layer) forward 
and meteor scatter, however. 


WHY? 


Fortunately, we do not have to rely com- 
pletely on amateur observations to back up 
our suspicions. The Proceedings of the IRE 
has, over the years, presented a number of 
interesting papers describing free space loss, 
smoothed sphere loss and cluttered sphere 
loss. It is from these papers and our own 
10 years of 50, 144 and up observations that 
this report is compiled. 


Let us take a IRE recorded example of 
signal attenuation which involves a 200- 
megacycle signal received in a wooded area 
of Maryland’s down-shore coast over a 90- 
mile path. Measurements over a 12-month 
period indicated that signal attenuation 
varied as much as 30 db between winter and 
summer, or between nonfoliage and foliage 


iving antenna on which 
re made was mounted 
a common height for 


Set) density at a range 
5 miles towards the transmit- 


Ss 


In amateur work, 30 db of attenuation 
will quickly take you completely out of the 
picture in one or more directions when you 
are attempting to work with signals in the 
‘1 uV to 1,024 uV range. And that’s a large 
range! 


It should be kept in mind, as we proceed 
through this report, that all db figures are 
based upon hard IRE microvolt standards. 
In other words, if we start with a standard 
0.1 uV threshold figure and go up 30 db, 
we have moved to 1,024 uV. 


A 30 db PAD? 

Would you purposefully place a 10-30 db 
pad in the line at your antenna terminals? 
Of course not. But that may be what you 
are doing, unknowingly, when you hap- 
hazardly decide on an antenna height of 45 
feet for your new array! 


WHAT AFFECTS ATTENUATION 

In a normal residence area, there are two 
factors affecting signal attenuation of the 
signal once it leaves the antenna, or before 
it gets to it. 

Foliage is the number one culprit in the 
attenuation department. Other buildings can 
be even greater nuisance if you live close to 
such items, but few of us do. The number 
two attenuation is power lines and the as- 
sociated poles. 


So let’s consider foliage first. Different 
types of foliage have different attenuation 
characteristics. The general thesis is that 
“moist foliage” is a better attenuator than 
dry foliage. In other words, trees which 
carry a good deal of sap and continually 
nourish their leaves are heavy contributors 
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to attenuation. Large leaf trees are worse 
than small leaf trees. And, heavy foliage is a 
better attenuator than thin foliage. 

Most amateurs recognize that foliage con- 
tributes to signal attenuation, but most of 
us mistakenly believe that this attenuation is 
limited to frequencies in the microwave 
region. This is not so, as chart number 1 
clearly shows. Even at 50 megacycles a med- 
ium area of foliage 250 feet thick at a point 
100 feet or closer to the transmitting or re- 
ceiving antenna offers approximately, 5.9 db 
loss to the circuit shooting through the foli- 
age. A loss of 5.9 db on transmitting and 
9.9 db on receiving adds up to 11.8 db cir- 
cuit loss, a not entirely comfortable figure 
to live with, even at 50 megacycles! 


30 


tinuities in the foliage allow some signal to 
squeeze through as “hot spots” behind the 
foliage pattern. UHF signals in particular 
(432 and 1296 megacycles) tend to spray 
over the top of foliage growths in a form of 
signal path refraction. 

On 144 megacycles, and on 220, the sig- 
nals are often propagated around the tree 
clumps. Thus if you are located far enough 
back (5 miles or more) from the foliage 
concentration, the signal will work its way 
around the foliage even though you are 
beaming directly through it . . . or so it 
seems. 


DOWN IN THE TREE 

The affects of foliage absorbtion are not 
always obvious. For example, in Fresno, 
California KO6EDX spent four years operat- 
ing on 50 and 144 megacycles. At the time he 
came on 50 megacycles there (1956), ap- 


proximately 10 stations were active or equip- 


DB LOSS 

MEDIUM 

FOILAGE 

WITHIN 
6 FRESNEL 
ZONE OF 
ANTENNA 


ped. None ran more than 100 watts, with 
antennas in the 35 feet and down class. Fres- 
no is located on a flat valley with land vari- 
ations held to less than 25 feet msl for a 
radius of 75 miles in every direction except 


20 


| | | { 
220 432 1296 3300 
MC/S 


Le 
50 144 


FIGURE 1, Graph of losses caused by foliage within 
.6 Fresnel zone of transmitting antenna at various 
VHF/UHF ham bands. Fresnel zone radius is de- 
termined by the distance you intend to reach and the 
frequency at which you are operating. To calculate 
your own .6 Fresnel zone radius, divide the distance 
in miles you intend to covver by the frequency in 
megacycles, then take the square root of the quotient. 
Multiply this square root by 684. For example: If you 
intend to cover a 450-mile range at 50 Mc, the 
quotient would he 9 and the square root 3. Three 
times 684 is 2,052. The answer is in feet. 


At 144 megacycles, our loss over the same 
path, due to the same foliage concentration, 
has risen to 10.4 db each way, or 20.8 db 
circuit loss on transmitting and receiving. 
By now you probably see the light! 

Fortunately, these losses are partially off- 
set in practical experience by “foliage leak- 
age’, a phenomenon similar to pushing jello 
through a seive. The foliage, while it pre- 
sents a formidable path to VHF and UHF 
signals, is not altogether impenetrable. Al- 
though considerably attenuated, dis-con- 


east (here it rises 30 miles east as the Sierra 
Nevada foothills). Vegetation is in clumps, 
dependent upon where irrigation water has 
been allowed to flow. This is the central Cali- 
fornia desert. 

Ground wave DX was 50 miles, to Mer- 
ced, California. No one had worked any 
further although there were rumors that a 
San Francisco station (155 miles) had been 
heard once! 

When K6EDX fired up with 400 watts 
and a 4 over 4 beam at 80 feet above ground, 
his first seven contacts were with*San Fran- 
cisco and vicinity. Signals were not out of 
this world (15-25 db above receiver noise) 
but copy was good. This was repeated every- 
time he came on the air for some months. 
After a week of this he decided to find out 
why. Down the crank-up antenna came to 
20 feet, and he started up again. Chart num- 
ber 2 shows the results on the signal of 
K6JTC, Palo Alto (140 miles). This test was 
repeated something more than a dozen times 
over a two year period with every conceiv- 
able type of variation, including weather and 
seasonal. The results were always within 3 
db or 5 feet of being the same. 

Needless to say, several of the other 50 
megacycle gang in Fresno soon purchased 
60-80 foot towers. And then they worked 
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FIGURE 2. Effect of raising antenna is one specific 
instance. See text for full details of the experiment, 
Data applies only to Fresno, Calif. 


San Francisco (and other equally exotic 
places) too. 


WHAT DOES THIS PROVE? 

Not a thing. Except of course, that in 
Fresno, California, and vicinity, it was 
necessary to go 55 feet or more into the air 
to obtain consistent communications with 
stations more than 50 airline miles out of 
town. 


Unfortunately the set of conditions ex- 
isting in Fresno is not everywhere equal. 

Local terrain, ground conductivity, foli- 
age density and types, local (meaning close 
to your QTH) buildings and power lines all 
have varying degrees of impression upon 
your ability to receive or transmit over more 
than local ground wave distances. 


On receive, absorbtion of the signal you 
are trying to receive is the prime culprit. On 
transmit, proximity of the same edifices re- 
sults not so much in absorbtion as an ef- 
fect called “spraying.” Envision a high pres- 
sure stream from your garden hose directed 
on a stake in the lawn. The stream strikes 
the stake and breaks into a thousand ran- 
domly directed smaller, much _ weaker, 
streams. The degree of the “spraying” 
(which can be measured in db loss, although 
the formula is complex) varies at about 
the same rate as does absorbtion of a long 
path signal coming through the same clump 


of trees or foliage to the receiver located in 
or at the edge of the foliage. 


PRACTICAL INSTALLATION TIPS 

Is there such a thing as antenna thres- 
hold? In other words, if you stopped push- 
ing your antenna up at 50 feet, should you 


wonder what would have happened if you 
had gone to 60? 


In 90 percent of today’s VHF/UHF ama- 
teur locations, the answer is YES. 

Here is what you should watch for, lo- 
cally. Regardless of your foliage, buildings, 
etc. conditions, never settle for less than two 
boom lengths above ground. Here we refer 
to the length of your yagi antenna. If your 
boom is a 20 footer, the antenna must start 
with a base of 40 feet (2 times 20) above 
ground. This will protect you from annoying 
ground reflection affects which tend to 
modify or destroy long yagi patterns. 


Next survey the foliage itself within a 
mile or so radius of the QTH. If you are 
fairly low yourself and the land and foliage 
density tends to rise around you in any 
direction, expect added loss in that direction 
unless you are prepared to compensate for 
it with height. 


A good rule of thumb when trying to 
climb above foliage is “keep at least 1/2 
boom length above the top level of the foli- 
age.” Just keep in mind chart number 2 and 
the comparative uV readings over a 140- 
mile path while running the antenna from 


20 feet to 80. 
POWER LINES 


Power lines, especially multi-wire super- 
high tension types, have complex affects on 
VHF signal path losses. On receive the actual 
lines have never been proven to actually 
absorb signals. That is not to say they do 
not affect receiving. We all know well the 
drone of power line leaks! 

On transmitting several well-presented 
papers have given evidence that the old 
spraying problem is possible with nearby 
power lines. One paper several years ago 
noted this effect in the 150 megacycle (2 
meter) region was especially severe if the 
distance from the antenna’s radiating ele- 
ment to the lines was an even number of 
wavelengths at the resonant frequency. 
Chances are you won't hit this peculiar cri- 
tical distance yourself, but it is just good 
common sense to be above the radiating 
level of the medium or high voltage AC 
lines. Their radiation field concentration is 
downward and outward, very seldom (if 
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ever) upward. Consequently by going 1/2 
boomlength or more above their level, you 
are buying circuit gain by lowering the 
background noise level on 6 and 2 meters. 


Knowing that we are on dangerous 
ground, because of the varying conditions 
all individual locations will present, it is 
still possible to establish a “mean level” for 
most (i.e. 51 percent or more) of the VHF 
locations today. For serious VHF/UHF 
work, in the 100-400 mile range, we don’t 
believe that you can do any kind of con- 
sistent, substantial job with your array lower 
than 60 feet above ground. Of course if you 
have no trees, no buildings, and no power 
lines, the only thing you have to worry about 
is boom length or capture area. And, if you 
live in an area with substantial vegetation 
beyond 50 feet in height, 60 feet won’t be 
enough. 


FIGURE 3. Working range vs. antenna height for 50- 
¢ operation. 


TROPO SCATTER RANGE 


Charts 3 and 4 present some conclusions 
on antenna height versus consistent ground 
wave path range (i.e. the range you can 
work under any type of varying conditions, 
365 days a year, 24 hours per day). The 
distances are shown as a function of an- 
tenna height. A cluttered horizon is assumed 
(i.e. a horzion with normal vegetation and 
terrain change). Twelve db gain (over a 
tuned dipole) antennas are assumed, with 
250 watts 3A3 (single sideband) presented 


to the antenna terminals. This rules out such 
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FIGURE 4. Working range vs. antenna height for 144- 
Mc operation 


things as antenna capture area (i.e. how you 
obtain your 12 db forward gain) and feed- 
line loss since we are dealing with known 
factors of power to the antenna and total 
antenna gain. Both stations are similarily 
equipped; a 10 db signal-to-noise ratio is our 
level point for communications. 


If you have less power to the antenna, 
substract the usual 6 db for each time you 
cut the power by 4. 


Now — how are you doing? 


a 


Scatter... fromp.3 
separately. I would still hold that Tech li- 


cense today, except for an 18-year-old brat 
who worked in the same office with me at 
the time. After 6 months, I got tired of his 
jibes about “second-class” licenses and trot- 
ted off to get my General. 


But in the ensuing years, I have been on 
the low-frequency bands less than 20 hours 
total — at least half of that being in VHF 
liasion work. 


Don’t get me wrong. Personally, I don’t 
believe in class discrimination among hams. 
We’re all — Novices included — amateur 
radio operators. If you’ve ever studied the 
derivation of the word “amateur”, you know 
it comes from the Latin “to love” — and 
that describes us all. We love radio. So why 
can’t we let just a little of it spill over, and 
forget the class consciousness — on all sides! 


What do you think? —K5JKX 


as Hbpenincs 


OPERATING AND DX NEWS 


WHITHER YON CONTEST GOEST 

Participation in the September 15-16 
League sponsored VHF contest apparently 
reached a new low for recent years. VHF 
reporters from coast to coast note activity 
was horribly lacking, although there were 
undoubtedly bright spots of activity which 
will show up in QST’s report. 

Multiple operator stations, armed to the 
teeth from mountain top locations in the 
west, over Los Angeles and San Francisco, 
report “the first 100 contacts took longer 
than the first 250 have in past contests.” 

In Oklahoma City W5KHT found 75 con- 
tacts difficult. Local two meter activity was 
so lacking that the majority of our 144 con- 
acts were with Kansas stations, although the 
nearest was 150 miles distant! 

A series of 14 hastily arranged 50 Mc 
meteor scatter schedules Sunday morning, 
the 16th, produced two sections—Iowa and 
Arizona. We missed a scheduled time period 
with W8ESZ in Michigan because we were 
still tied up with Arizona but later heard Joe 
bursting through about 60 percent solid on 
AM working a K9 in Indiana. Never could 
find the Indiana station’s frequency to break 
you Joe. Another schedule, with K9EID, 
produced fairly good copy on this short path 
of 435 miles but scatter QRM from other 
9’s, d’s and 8’s kept us from reading the 
necessary information from EID. A similar 
schedule with K8SSK produced nothing we 
could definitely identify as Bud but a num- 
ber of “other” 8’s and 9’s climbed on the 
frequency to call us. Result? We worked 
nobody. Maybe next time these fellows will 
set up skeds with us in advance and keep the 
frequency clear when others are scheduled 
in. 


W4DK was operating portable from Pikes 
Peak, Colorado. Operated by W@MOX and 
others, this station should have done well 
over the Mountain States. We heard one 
tropo burst on their 144.080 frequency when 
they were calling W5SFW on schedule, CW. 


All of this points up the crying need for 
better planning, especially during a contest 
in September or January, when DX condi- 
tions are apt to be at their worst. The amount 
of effort involved in setting up schedules and. 
maintaining them is more than offset by the 
fact that you then know for sure that all of 
your efforts are at least getting a 50-50 
chance of succeeding. Next time you plan an 
expedition to a mountain top, for a contest 
period, drop us a line at VHF and we'll print 
the pertinent data so that others can look 
for you. 


50 mc _ found several opportunities to 

shine across the country of late. 
In San Leandro, California, a plant manu- 
facturing plant explosion at 5 PM on Sep- 
tember 12th brought quick and immediate 
response from W6EZA and WA6BZA, who 
put the Southern Alameda County Emer- 
gency Net into action. With two mobile- 
equipped vehicles (50.390) on the scene in 
a matter of minutes six-meter mobiles fanned 
out in the area lending assistance and pro- 
viding communications where needed. A 
meritorious job done by all concerned, in- 
cluding WA6RAX, WA6KOS, K6DOQ, K6- 
KOD, K6RMD, WA6AWI, WA6GRO, WA6- 
NEL, WA6EJA and WA6YLR. The six 
meter mobiles were quick to locate lumber 
for the purpose of boarding up windows 
blown out by the explosion, find housing for 
persons evacuated from their property, and. 
back-stop the public safety radio groups who 
were on hand controlling the crowds and 
aiding the injured. One person died in the 
blast; at least 13 were injured. 


Down in Fort Worth, Texas, the Arlington 
Radio Club has been active on four separate 
occasions supplying a different type of vital 
communications to the residents of the Texas 
city. A series of polio vaccine drives through- 
out July and September were radio-equipped 
for the first time. Six-meter mobiles worked 
from 0900 to 2100 supplying vaccine and 
transportation to the nursing corps esta- 
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blished to make the round of the city shut-ins 
who desired a polio vaccine innoculation. 
W5ZTE and others were active in this one. 

DX news on 50 megacycles seems to have 
gone both north and south for the winter. 
Canadian reporters tell of scattered openings 
to VE8BY and even a little aurora, while 
Gulf Coast six-meter men remark of linger- 
ing sporadic E this season. A number of 
writers ask about what seems like an ab- 
normal longer E skip season, with openings 
of the early evening variety still reported 
early in October. 


VE3CJN, Hank, up in Sudbury, Ontario 
talks of an Es opening August 14, 2100, 
when KIIKN, KIPVJ, K1QDU/1, K4VHV 
and K4TKP were worked. Around midnight 
the same opening changed to aurora (!) with 
VE4MA and VE8BY heard. Minutes later 
W9MVM (Wisc.) was contacted on SSB via 
aurora reflection and WA8CDF (Mich.) 


was worked an AM via the same mode. 


Aurora observed by Hank on the evening 
of August 21 was “a broad bright band that 
was relatively stable across the northern 
sky. No signals were heard until there was 
a change to the ‘feathery, rapidly varying’ 
type of aurora at 2235, when VESBY was 
heard on SSB. No contacts resulted however 
until around 0215 on the 22nd when WA- 
8CDF located on Lake Michigan (in Mich.) 
came back with “the strongest 40 db over 
S9 signal ever heard in Sudbury. The contact 
auroras were noted around 2200 on August 
was maintained for 20 minutes. Other weak 


25 and 2245 on September 5. 


Another Canadian 50 Mc man reporting 
aurora activity is Dave, VE4FO. 4FO reports 
aurora type openings to VE8BY on July 23, 
31, August 2, 6 and 8. Pete, VESBY, has 
worked just about every station in Winnipeg 


including VE4’s AX and KO running around 


8 watts mobile! 


The Man himself, VE8BY, writes “On 
Page 25 of the August issue of VHF you list 
a possible frequency for KL7FLC as 50.113 
(on SSB). This does not appear correct. 
There have been two stations on the ice’ 
islands, both use CW only, and their freqs 
are as follows: KL7FLB 50.040, KL7FLC 
50.045.” 

Still in the far north, and closer to the 
center of 50 Me activity in that area, Jack 
Reich, KL7AUV, comes through with an- 
other fine report on the status of ice island 
stations KL7FLB and FLC. Jack writes 
“Heard Fletcher — KL7FLB at 0536 GMT 


Pioneer of 6-meter activity in Sudbury, Ontario, area 

is Hank, VE3CJN. He’s been active on 50 Mc for the 

past five years and estimates he has provided VE3 
to some 7900 stations. 


Tuesday night (August 14th by calendar) 
with my beam east. At the same time I was 
hearing a weak SSB or FM signal on 50.050. 
Hooked up with Bob Mellen (FLB) at 0554 
GMT, while still hearing the weak signal on 
50.050. Bob and I both listened, and I fin- 
ally identified the signal as VE8BL on SSB 
calling CQ and listening. Both Bob and I 
tried for about 30 minutes but Pete did not 
hear us. Guess his beam was east too. From 
out initial contact at 0554 GMT Bob and I 
carried on an S9 plus contact until 0912 
GMT and could have carried on a bit further 
but Bob had other work to tend to.” (Note: 
This was the same period of time that Hank 
VE3CJN, was working east along the sea- 
board and later north was hearing VE8BY 
on trans-aurora) 

Jack also advises that Bob Mellen was due 
to leave Fletcher shortly after September 1, 
and that Arlis IT (KL7FLC) was also likely 
to close down before October 1. Fletcher was 
located 163 west and 78 north in mid August 
while Arlis II was spotted at 163 east and 81 
north. The gent at Arlis was Bob McCarthy, 
W1YOS. During August KL7FLB was able 
to work K7KHU in Seattle. 

Far to the east WA4AET/4 was heard 
working six meters from Clingmans Peak 
in North Carolina, just about the highest 
spot in the eastern USA. Bill had a pipeline 
into seven states within a 500 mile range in- 
cluding Ohio, Indiana, N. C., S. C., Tennes- 
see, Virginia and Kentucky. WA4BVW on 
Mt. Mitchell, N. C. (the other tall spot in the 
east) monitors 52.250 FM for those who are 
driving within 250 miles of him. 

A bang up opening on the 9th of August 
apparently closed down the E skip season 
for the central and northern California gang. 
Georgia highlighted the opening according 
Double hop into Tennessee, Alabama, and 
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to Gib, W6BJI, with stations from Alberta 
- down through Utah and Wyoming heard 
well also. Several contacts were reported on 
E skip backscatter between northern and 
southern California with WOBJ1 working 
K6PXT in San Leandro for a central Cali- 
fornia shot at backscatter also. 


K6UZK and K6HCP have recently invest- 
ed in Collins Noise Blankers for their 50 
megacycle scatter work. HCP in particular 
reports the unit a real boon to weak signal 
scatter work for those of us who aren’t for tu- 
nate enough to be withous ignition and pow- 
er line hash. 


K@BUR in Kansas City (Missouri) re- 
ports numerous stations building SSB gear 
in his area, many with high power in mind. 
(Note—See the “Little Feller in this issue 
if you really want to go SSB with a minimum 
of effort.) Martin observed six E skip open- 
ings during August including the 6th (poor 
to 4’s in the AM), 9th (fair to 2, 3, 8 in the 
morning) 10th (poor to 4’s in the morning), 
15th (poor to 4’s for 15 minutes in the 
morning), 17th (fair to Washington, Utah 
and Colorado) and 25th (good to eastern 
states from 1830-2000 CST). Jerry Vogt, 
WA2GCF, writes for the Rochester (N. Y.) 
club paper “‘High power is not an absolute 
necessity when working DX on VHF. How- 
ever, VFO’s and heavy modulation are a 
definite boost to DX’ing when floating in the 
QRM. As an example, with my 25 watt 
peanut whistle, I was able to work 3 KP4’s 
late one afternoon. Other aids found effective 
are listening before transmitting, and moving 
up the band past 50.4, listening, keeping off 
dead zero-beat, and more listening!” 

Back north again—watch for VE4MA on 
CW on six. Al emission from Canada on six 


is rare. 
Random contest observations (see lead in 
this column also): From Bud, K8SSK, Co- 


ro: 


71) 


It CAN be done and W7R7 has the cards to prove it 
—all 50 of them. He writes that in his opinion, the 


current practice of claiming “WAS 48” or “WAS 


is all wrong—to work ALL states takes 50, and less 
an that is just “WS 
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lumbus, Ohio . . . in note to WOKHT ... 
““Met sked as you requested—heard nothing. 
Checked all equipment (N/F etc.) before 
contest and all systems go. Sorry I couldn’t 
supply Ohio. Worked 72 stations in 3 sec- 
tions on 6. 34 stations in 2 sections on 2 for 
a point total of 530.” 


From John, W6NLZ, “Scores probably 
won’t be too high, no sporadic E. Tropos- 
pheric conditions up the coast were far be- 
low average and those who ran up a multi- 
plier really worked for it in Southern Cali- 
fornia. WA6GMZ/6 on Mt. Bullion near 
Yosemite, California was really knocking 
them off until his modulator broke down. 
W6GDO 10 miles north of Sacramnto very 
weak both ways (on 144). Heard but could 
not raise K6TJL on San Benito Peak. On 
50, W7RT was coming in by ionspheric 
scatter from Washington. K7AAD from 
Beaverton, Oregon also in. K7ICW, W7JU 
on two meters from Las Vegas via tropo 
scatter were worked. Tried to make it with 
ae on 50 Mc scatter but couldn’t hear 

im.” 


From Bob, K6RNQ, “The September VHF 
contest showed about the lowest activity that 
I have seen in any contest in nearly 7 years. 
The poor showing was pathetic. In the Sacra- 
mento Valley section, W6HBU/6 was one of 
the leaders with an outstanding signal in the 
Bay Area—very unusual for a Sacramento 
Valley station. K6TJL/6 was operating from 
Santa Clara Valley section, 150 miles south 
Mt. San Benito at the southern end of the 
of San Francisco. In the San Joaquin Valley 
section W6FZA was at it tooth and nail. 
K6ILF/7 was on from Slide Mountain, Ne- 
vada working both 6 and 2, and making 
numerous contacts into the Bay Area.” 


From W®dROY, Pittsburg, Kansas: 
“Worked Communicator 3 into antenna 
array 700 feet up on channel 7 (KOAM) 
TV tower here. Worked 59 stations in 4 
sections on two meters, whereas last contest 
produced only 24 stations in two sections. 
Better!” 


From W5KHT, Oklahoma: “Had 11 iono- 
spheric scatter contacts lined up and should 
have made it with K5IQL (N. M.), K7JTG 
(Arizona) W8ESZ (Mich.), WBBM (Mis- 
souri) and K9EID (Ill.). Did make it with 
WPFP Iowa. Need better coordination and 
less scatter QRM to do it right on SSB. 
Never on 50.115 again! Worked more ste 
tions in Kansas on 144 than in Oklahoma. 


Activity very poor, on all bands. Suggest 
more organized effort and a few expeditions 


to Arkansas and Louisiana in the future!” 


Finally, on 50 Mc, Oklahoma lads observ- 
ed September E skip on September 6 (New 
York, Ohio, Florida, $.C., N.C.) from 1800- 
2000 CST; September 7 (Pennsylvania and 
New York) from 1925-1940 (Michigan), 
September 13 (Michigan at 1930) and Sep- 
tember 17 (Florida, Alabama, S.C. and 
Georgia 1900-2100). An _ excellent tropo 
opening on September 11 over the southern 
mid-west brought Missouri, Oklahoma, 
North Texas, Kansas and western Illinois to- 
gether from 2000 CST on until the wee hours 
on the 12th. See what we mean about a 
lingering season? 

activity is jumping from coast to 
144 me coast. VHF does invite your de- 
tailed reports however as there are still some 
regions of the country conspicuous by their 
absence. What’s the matter—don’t you like 
us in New England or the Northwest? 

Manitoba and North Dakota boys are run- 
ning schedules in an effort to test the reli- 
ability of a path from Winnipeg south into 
the states on 2 (and 6). WhEUQ (Grand 
Forks) and W@YST (Fargo) are calling 
north to Winnipeg at 2200, 2300 and 2400 
on 144.16 Me, and at 2230, 2330 and 0030 
on 50.130. Wonder how these tests are go- 
ing? 

Out in California the Telrex Spiral-Ray 
yagi has taken hold, probably due to the 
success WOYX (operated by Vic, W7QDJ at 
Stanford) has had working south into Los 
Angeles with a pair of these antennas. 
KORNQ reports numerous 50 Mc stations 
now going to 144 where they are finding 
spiral yagis maintain much more reliable 
communications over the coastal range into 
the San Joaquin and Sacramento valley than 
previous long vertical yagis or colinear ar- 
rays did. With the boys going to spiral yagis 
many of the newcomers are automatically 
going horizontal with the two meter yagis. 
Perhaps this last holdout area for vertical 
polarization on two meters is finally chang- 
ing over. 

W4FJ, Fred, reports daily schedules as 
follows, from his Richmond, Virginia QTH: 
W4FJ. on 144.010, meters W2ESX at 2130 
EST on 144.010, with 4FJ calling the first 
2 minutes. At 2145 EST 4FJ skeds W8BKI 
who hangs out from W. Va. on 144.257. 
AF) calls the first 2 minutes. At 2215 EST 
it’s time for W8KAY in Ohio, on 144.300. 
4FJ again calls the first 2 minutes. If Art 
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(W8KAY) doesn’t hear him he (Art) calls 
CQ SE for 3 minutes at 2218 EST. 8KAY 
calls CQ south at 2230 EST. W4FJ notes he 
is hearing plenty of pings from K9UIF, 
Chicago, during his skeds with 8KAY and 
8BKI at 2250 and 2300 EST. K9UIF is on 
144.186. 


In The Ragchewer, published by the Caro- 
lina VHF Society (W4BUZ Editor), the 
same 4BUZ discusses “Reverse Tropo” in the 
September 1962 issue. This is a phenomenon 
noted when portable stations park on such 
peaks as Mt. Mitchell (6500 feet plus) and 
find that on six meters they can work any- 
thing within 500 miles but that two meter 
contacts are limited to 150 miles, or ap- 
proximately line of sight, except when very 
unusual conditions exist. The two meter 
signals, says 4BUZ, apparently are bent back 
up into space by a standing inversion over 
the area, and don’t have an opportunity to 
approach ground out beyond 150 miles or so. 
At the same time stations down under the in- 
version layer closer to sea level are making 
the inversion for all it is worth, out several 
hundred miles or so. 


California mountain toppers have been 
observing this phenomenon for more than 
a decade now, and many have learned that 
high-high mountain tops are to be avoided 
during certain periods of the year when sub- 
stantial inversions are present. An inversion 
layer is two sided, and signals from the 
ground level that work up into it, and thence 
back to earth at a distant point, find it ex- 
ceedingly difficult to work through it when 
above it. 


WA4BVW and others intend to study this 
effect over the year ahead, using Mt. Mitchell 
as a study point. 

North Texas and Oklahoma VHF’ers made 
a junket to the fabulous ham shack of Omar 
Milligan, W5AVV, on the shores of Lake 
Texhoma in northern Texas over the week- 
end of August 26. Omar has such delightful 
gear that everyone wondered why he would 
ever want to leave his air conitioned ham 
shack, which sports at least two KW rigs 
(SSB and AM) for each band from DC 
through 2 meters. The antennas on six and 
two are just as fabulous, including 100 foot 
towers and the largest-longest spiral yagis 
that Telrex builds. 

WO6MMU had a fire in his shack out 
Southern California way, but Don reports 
damage was not unrepairable and he expects 
to be back in there on the air any day now. 


K7AGG in Pheonix, Arizona has heard 
K6LZC in Los Angeles, according to W6- 
NLZ, and new interest in long haul two 
meter CW work is sprouting up throughout 
southern Cal. NLZ has a new 13 element yagi 
up and perking on a new 54 foot Tri-Ex 
crank-up tower. A six element wide spaced 
array for 50 Mc is mounted beneath the 144 
Mc antenna. John feels that he has inter- 
action between the two, but maintains sched- 
ules and gets copy from such as W6GDO. 
north of Sacramento and K71CW, W7JU 
Las Vegas. 


W6EFS in Armona, California is active 
again with his big vertical and horizontal ar- 
rays. KOMLA returned from a trip to Mt. 
Potosi, Nevada in mid September vowing 
“never again.” Mack has made 20 such trips 
now into the wilds of Nevada to provide a 
W7 contact for the Los Angeles gang. Most 
hope he will go again . . . he always does! 


K5MBV reports on an extended tropo 
opening the night of September 11, which 
extended north from his area into Missouri 
and Kansas. Ken got into an SSB round 
table with WZJB in Kansas City, K®LAD 
in Topeka and W5AJG in Dallas. The quar- 
tet carried on with a three state rag chew 
with W5HCX, VHF’s Russ Miller in Okla- 
homa City was chatting with W9WDD in 
Inninois. WONU and W5SWYV, on the north- 
ern border of Texas, were busy working into 
Illinois although the Illinois signals appare- 
ntly did not make it into the Dallas area. 


K2IEJ reports he has a nightly sked with 
W8KAY (144.300) from New Jersey. Ernie 
(2IEJ) has his rig spotted on 144.028. The 
sked time is 2200 EST. He would like to 
see more of those fellows who maintain skeds 
reporting same to VHF so that others can 
listen for copy during the all-out sked per- 
iods. We agree. 


K9PRB at Joliet, Illinois is active on 2 
with a 15 element Telrex yagi 95 feet up in 
the air. J. M. has solved most of his long 
feedline-tall tower problem by feeding his 
beam with 7/8 inch Andrews air line. He is 
building for a gallon SSB on 6 and 2. 


Ted, VE3BQN, Toronto, is anxious to at- 
tract some attention to his 600 watts output 
on 144.051 Mc as he calls CQ southeast every 
eee (Sunday to Thursday) at 2300 

ui 


K@LAD notes that on the evening of the 
11th of September, he was hearing stations 
from Alabama to Texas, east into Missouri 


on two meters. Dennis hangs out in Topeka, 
Kansas. 


K8DMG, Alma, Michigan has a different 
attitude than many about two meters and 
VHF. J. D. notes “. . . most of us here are on 
VHF only because of the freedom from 
QRM. We don’t need beams . . . more im- 
portant would be a good omni-directional 
horizontally polarized antenna.” He has a 
point. Now—who has such an antenna? 


Cushcraft’s “Big Wheels?” 


Those attending the Oklahoma State Radio 
Amateur Convention, October 27-28, at the 
Lake Texhoma Lodge, will have an oppor- 
tunity to throw cracked 807’s and other items 
of interest at VHF’s Russ Miller (W5HCX) 
who is scheduled to give a talk on VHF DX 
Saturday night. Russ will feature a collec- 
tion of tapes which show scatter and other 
forms of DX on six and two. This alone 
should be worth the very modest price of ad- 
mission, $3.00. You can get the full story on 
the convention by writing the Oklahoma 
State Radio Amateur Convention at P. O. 
Box 7169, Oklahoma City 12, Oklahoma. 
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in feedline loss can result in a 10 db (for 
example) improvement in signal to noise 
ratio. 


The reason all this is brought out here 
is that if feedlines can have such a drastic 
effect upon a moonbounce or ratio astron- 
omy rig, so can miscellaneous losses within 
the antenna itself. These losses can occur in 
the following places, amongst others: 

1. Copper loss. Beware of unplated brass 
or ferrous parts. Use conductors as 
large as possible. 

2. Dielectric loss. Use only the best di- 

electrics and place them at low impe- 

dance points whenever possible. 

. Reflector loss. For moonbounce work, 
the reflector material should be of 
bright aluminum or copper and should 
be protected from corrosion. 

4. Sidelobe loss. Sidelobe losses are very 
difficult for the amateur to control. 
However, backlobe loss can be mini- 
mized by avoiding the use of perforated 
reflectors. 


Go 


The above comments apply mainly to high 
performance systems where the antennas are 
looking out into space. They apply to a much 
lesser extent to all but the most exotic earth- 
earth circuits. 
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by Robert Grimm, K6RNQ 


VHF Western Technical Editor 


SHIELDING YOUR TRANSMITTER 

For a low-pass filter to be effective your 
transmitter must be thoroughly shielded. 
Otherwise the harmonics and_ spurious 
signals will be bypassed to ground for they 
on the other side of the filter, and go right 
up the transmission line to the antenna. Now, 
if the transmitter is completely shielded and 
all of the power leads leaving it are filtered 
for RF, the vast majority of the harmonic 
signals will be bypassed to ground for they 
will have no other place to go. 


To properly shield a transmitter entails a 
bit more endeavor than just putting it in a 
metal box. First, all sub-assemblies should be 
individually shielded and the power supply 
leads leaving them should be brought out 
through feed-through type by-pass capaci- 


tors. 


For best results a VHF RF choke should 
also be inserted in series with each of the 
power leads. This RF choke should be in- 
stalled inside the subassembly. These power 
supply leads should be individually shielded 
with a high quaity shield braid. 


Do not use the cheap type of shield braid 
sometimes used in home audio applications, 
as this is not adequate for RF, particularly 
at very high frequencies. 


The main chassis should be covered with 
a copper mesh screen. A cover-plate should 
be installed on the bottom of the chassis. The 
front panel should be well bonded to the 
chassis to insure a positive RF ground con- 
nection. This can best be done by removing 
the paint from the front panel wherever it 
touches the chassis. Do not rely on a nut and 
bolt for an RF connection. 


If meters are mounted on the front patel, 
their faces should be covered with copper 
screen. The meters should be in a shielded 
enclosure such as a modified tin can. All 
meter leads going through the enclosure 
should go through feed-through bypass ca- 
pacitors. 


All tuning capacitors that have shafts pro- 
truding through the chassis walls or the panel 
should be of the grounded shaft type. Any 


point where a shield or coverplate is bolted 
to the chassis or a subassembly should be 
bonded to insure a positive RF ground con- 
nection. Finger-stock is excellent for this 
purpose. 


As a final measure, the chassis should be 
grounded to a good earth ground. This can 
best be accomplished by driving a rod or 
pipe about six feet into the ground and con- 
necting it to the transmitter with a heavy cop- 
per wire lead. 


If you are running high power you may 
find it difficult to find a feed-through bypass 
capacitor of sufficient voltage rating to carry 
the high voltage for the final amplifier. In 
this event it is advisable to use coaxial cable, 
such as RG-8/U, for the high voltage lead. 
This lead can enter the final amplifier chas- 
sis through a UHF type coaxial cannector. It 
may be filtered by the normal means of an 
RF choke and an RF bypass capacitor. From 
the standpoint of safety a chassis mounting 
male connector should be used at the amp- 
lifier chassis. And remember, coax holds a 
charge the same as a small capacitor. 


The low-pass filter should be installed out- 
side of the transmitter shielding. If the low- 
pass filter is installed inside the transmitter 
there is a possibility of harmonic leakage 
around the filter, due to ground currents, 
etc. 


To insure against the possibility of any RF 
leakage out through the AC lines, an RF line 
filter should be installed at the transmitter. 


LETTERS ON TVI 


“Dear Bob . . . Throughout, I’m talking 
about 6 meter interference on channel 2 and 
on my set....Son.... is running 100 
watts in a Viking 6&2 . . . and uses a long 
john... I use a Ranger 11 and a 5 element 
Hi Par... Both sets are separately grounded 
to outside ground rods. Both sets have Drake 
low-pass filters. Both were factory wired... 
Both of us will kill the picture and sound on 
channel 2. Just can’t watch it when either of 
us is on the air. 


(Turn to page 30) 
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NEXT MONTH IN VHF HORIZONS — AN EXCITING ARRAY 
OF BRAND NEW FEATURES INCLUDING 


PI-NETWORK DESIGN THE EASY WAY 

In response to your requests, we've prepared a set of “nomograms” (these 
are a special kind of graph) covering the design of pi-network output circuits 
for 50 Mc. The only thing you'll need to design a perfect pi-net, besides the 
data in the December VHF, will be a ruler! 


IMPROVING THE HEATH TWOER 

One of the major shortcomings of the popular Twoer is ifs super-regen 
receiver. WA@AIZ tells how to modify the Twoer to overcome this problem— 
while still retaining all the portability. Outside appearance is almost unchanged 
after the conversion. 


A GALLON FOR TWO 

Two-meter ops have asked for this one. It’s a highly efficent, compact, 
and easy-to-build kilowatt final for 144. Works as a linear. Duplicated several 
times in this area. The tubes? 4x250’s, 


SSB vs. FA—THE COMPLETE STORY 

Our remarks a couple of months ago about the little-known superiority 
of FM (under certain conditions) to SSB stirred up a small but active hornet's 
nest. W6FZA ran some tests. Here are his results, together with other data. 
Results? Inconclusive. Try it and see for yourself. 


THE USUAL DEPARTMENTS 

All the regular departments will be here, with a full first-hand account 
of the doings at Syracuse; the latest DX and operating news; recent equipment, 
and all the rest. Dont miss us in December! 
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TO: 


From a VHF Horizons Reader! 


SOMEONE OUT THERE ISN’T HELPING US OUT! 


Every month we ask VHF-UHF’ers to use this portion of our 1000 in 1 card to 
tell us who operates 50 megacycles and up in your local area. Our file of VHF 
operators has now broken the 28,000 mark. But statistics tell us there are over 
40,000 hams on 6 meters and above. SO—how about taking a few minutes now 
to jot down the calls of VHF-UHF’ers in your area. If they are new to our 
files, we will see that they receive a free sample copy of VHF Horizons next 
month! Remember—we need your help! 

(list calls only) 


- » « WANT TO HELP VHF OUT A LITTLE MORE?... 


The perforated card below is designed to entice a non-VHF Horizons adver- 
tising manufacturer to look more carefully at VHF. Naturally it takes both 
advertising and subscriptions to make any magazine run. So by filling in the 
card below, you can help us impress one or more of the cautious advertisers! 

| mailed the card below to: 


Meg ted Myron Smoller, Amperex Electronics, 230 Duffy Avenue, Hicksville, LI, 
New York. 


------------Travis Marshall, The Hallicrafters Company, 5th and Kostner Avenues, 
Chicago 24, Illinois. 


-----.----.Frank Lester, W2AMJ, The Hammarlund Mfg. Company, 53 West 23rd 
Street, New York 10, New York. 


Dear OM: 's yi: — 


This is a card from a faithful reader of VHF Horizons magazine. | would 
like to see your company advertising in VHF Horizons, supporting this magazine 
that is strictly for the 40,000 hams like me who operate the VHF-UHF bands. 
Your products are just the ticket for hams in this region. How about it? 

73, 


(ame). eee ee 
P.S. How about bringing out a unit that would have the following features for 
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the RME VHF CONVERTER COMMUNICATIONS 


Simply the finest . . . not really much more to say... EQUIPMENT 
no brass bands. . . no shouting or jumping up and down 
...just... FINEST... check these plain facts 

NOISE: 22 db @ 50 MC; 4 db @ 144 MC; 6 db @ 220 MC 


RANDOM DRIFT: 500 » Te ee, 


sig + noise 


SENSITIVITY: Y2 uv @ 15 db : ratio. 

noise (Mail to GC Electronics Co., Dept. 24, 400 S. 
PRICE: 239.00 Amateur Net (Usually less than 25.00 down) Wyman St., Rockford, Ill.) 
. . . and that is only the beginning . . . your RME 


distributor can show you the rest and let you get the Pease send ine wir Converter specaneel ‘and 


feel of the unit... you’ll love it... RME catalog. 
Full detailed Spec sheets are available free with the dag il eee Bi es nn = eer 


coupon on the right . . . along with a catalog of the | ADDRESS 
complete RME line. | 


GC ELECTRONICS CoO. 


DIVISION OF TEXTRON ELECTRONICS, INC. 
400 SO. WYMAN ST., ROCKFORD, ILL., U.S.A. 


CITY, STATE 
dept. 24 
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“The TV is a Zenith, about 6 years old. On 
it I have installed a Drake high-pass filter at 
the antenna terminals and grounded to chas- 
sis. I called the local Zenith service agent 
and he suggested I put a shield aound 
the IF coil — have done so. The ham 
store suggested a piece of copper wire screen 
directly underneath the entire TV chassis— 
have done so. Both of these were done by the 
local TV serviceman while I watched—he 
seemed very careful .. . Neighbors do not 
complain of TVI, and I even asked one 300 
feet away to make a test while we were both 
on the landline and me transmitting. Not a 
flutter on the screen and no sound trouble. 


So—here is a nice exercise for you. So 
many of my friends have a TV in the same 
room as their transmitter and still get no 
Indians, I hope I can find a solution. Then 
instead of buying a new TV, I can get the 
amplifier! 

Very truly yours” 
». A. 


Massachusetts 


First, I would suggest that you install the 
high-pass filter direcly at the TV tuner. 
There is a good possibility that your signal 
is being picked up on the lead that runs from 
the filter to the tuner. Make this lead as short 
as possible. 


If this doesn’t help you might try two 
high-pass filters in series, but first I would 
have a T'V serviceman check the AGC adjust- 
ment and the AGC circuit in the set to de- 
termine that it is operating properly. If the 
AGC is improperly adjusted or not function- 
ing correctly it may cause the set to be very 
prone to overloading. 


Another possibility, not to be overlooked, 
is a gassy or shorted tube in either the tuner 
or the IF amplified strip. This could also foul 
up the AGC and cause the set to overload 
very easily. Hope this enables you to buy 
that amplifier now! 


Maximum Power—Minimum SWR 


New! Nortronics 6A2 v- 
matcher. Matches 6&2 meter 
50-75 ohm xmtr output to 
balanced or single wire 
feed line 150-600 ohms. 

Built-in VHF -type SWR 
bridge for 1:1 match. For 
powers of 5 to 500W. Com- 
plete bandswitching. Silver 
plated tank coils for max. 
Q. At least 40DB harmonic 


attenuation for TVI_ re- V-Matcher $59.75 net 
duction. 1—TU-6 Tuner (as above for 6M only) less SWR 
Bridge $15.75 
2—TU-2 Tuner kn above for 2M only) less SWR 
Bridge $15.7 
3—MM-V VHF eWR Bridset2 te _ only $29.75 


AVTRONICS, INC. 
3920 Garfield Ave. 
Traverse City, Mich. 


4—BPF-2 2M Cavity Bandpass TVI filter (superior 
to all other types of filter) $14.75 


NORTRONICS DIV. 
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“Dear Bob: ...We need your help on a 
qustion: It’s been said by many NBFM 
boys on six meters that their high powered 


NBFM rigs do not cause TVI where their low 
power AM rigs do. 


“Tf you assume for the moment that both 
rigs are clean and the AM station’s carrier 
“blocks” the “front end” of a TV set; won’t 
the FM carrier do the same? Certainly!! 


“Perhaps “cross modulation” will not oc- 
cur with NBFM or audio rectification. I can 
see where audio rectification might not hap- 
pen with NBFM, but how about cross modu- 
lation? 


“It seems to me that since blanketing is 
the biggest problem in fringe areas, that the 
NBFM causes just as much trouble as AM 
but it’s just that the TV set owner cannot tell 
what’s causing the trouble when a NBFM 
station is on the air. 


“Would you please educate us on NBFM 
vs AM as it applies to TVI.” 
73 
B&A McN 


Pennsylvania 


I think the whole argument hinges on the 
definition of TVI. From the standpoint of 
blocking, or front end overload, NBFM will 
cause just as much TVI as AM, SSB or CW. 
Cross-modulation, which is just another form 
of blocking, will occur just as readily with 
NBFM as it will with any other mode. But, 
if you want to talk about audio rectification 
or “modulation bars”, then NBFM wins 
“hands down”! A blanket statement that 
NBFM causes less TVI than AM, is however, 


just not true. 


If you are being picked up on every ac/dc 
radio and hifi amplifier in the neighborhood, 
which can easily happen with AM (I 
know!!), then NBFM does offer many ad- 


vantages. AM can also cause modulation 
bars to appear on the screen of a TV set 
when you modulate. NBFM is relatively free 
of this. 


Letter 


Dear VHF: 

What do you think of starting a column in your 
magazine from the lowest form of arithmetic up to algebra, 
sO a guy can understand what it is all about? You would 
be surprised to know how few people can explain it! 
Hoping you can help, | remain. 

Very respectfully, 
Leland G. McGorray, W6JDP 
Salinas, Calif 
OM— 
Sounds like a good idea to us—if not a column on a 
regular basis, possibly as a short series of feature articles. 
What do the rest of you think? Any would-be math 
teachers want to try their skill? Let us know. 
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LITTLE FELLER PARTS LIST 


Cl, C2, C7, C9, Cll, C12, C14, C15,C20, C21, C22, C23, 
C24, C25, C26, and C32 0.0015 mF disc ceramic (500-V 
rating) 


C3 0.01 mF disc ceramic or paper 

C4 10 mF 25 WVDC electrolytic 

CS and C6 0.1 mF 200-volt paper 

C8 56 pF disc ceramic 

C13 22 pF siiver mica, 5% tolerance 

C16 and C17 390 pF silver mica, 2% tolerance 

C18 and C19 51 pF silver mica, 5% tolerance 

C27 0.001 mF feed-thru capacitor (1000-V roting) 

C28 55 pF variable capacitor, APC type 

€29 100 pF variable capacitor, APC type 

C30 100 pF silver mica, 10% tolerance 

C31 390 pF silver mica, 10% tolerance 

C33 and C34 16 mF 700 WVDC electrolytic (Cornell-Dubilier 
type BR 16-700 or equivalent) 

C35 50 mF 150 WVDC electrclytic 

C36 0.005 mF mica 

C37 and C38 22 pF silver mica, 5% tolerance 

C39 4-40 pF ceramic trimmer 

C40 0.01 mF 1200-volt disk ceramic (buffer-type) 

$1, $3, and $4 DPDT toggle switches 

$2 SPST switch on R2 

V1 12AT7 

V2 6U8A 

V3 6CL6 

V4 6146 

V5 5AR4 (or GZ-34) 

V6 and V7 voltage regulators VR105 

M1 0-1 milliammeter (Lafayetie Radio TM-60 or TM-400) 


Tl Output transformer from SCR-274 series receiver; term- 
inal numbers reference to this unit. Any 20K-to-600 ohm 
unit can be substituted. 

T2 Power transformer, 600-0-600 V at 200 mA plus fila- 
ment windings (Stancor PC-8414 or equivalent) 

L8 Filter choke, 8.5 H at 200 mA (Stancor C-1721 or 
equivalent) 


DI thru D4, and D6 Diodes type 1N190 

D5 65 mA 400 PIV selenium rectifier 

Kl Plate relay, 5 mA to operate, 5,000-ohm coil, DPST 
contacis. 


Y1 8.350 Mc to 9.0 Mc Crystal (FT-243 type) 

RFC 1 thru 3 2.5 mH, 50 mA RF choke 

RFC 4 and 5 J. W. Miller type RFC-50 or equivalent 

R1 150K, Y2 watt composition 

R2 500K audio taper volume control (with switch, $3) 

R3, R5, RY, and R12 1000 ohms, 1 watt composition 

R4 27K V2 watt composition 

R6 and R7 47K, 1/2 watt composition 

R8 33K, 1 watt composition 

R10 and R11 1,000 ohms, 2 watt, linear taper potentio- 
meters (Ohmite type AB or equivalent) 

R13 6800 ohms, 12 watt composition 

R14 5600 ohms, 25 watt wire-wound power type 

R15 85K, 20 watt wire-wound power type 

R16 22K, 2 watt composition 

R17 50K, 2 watt, linear taper potentiometer (Type AB or 
equal) 

R18 meter shunt to give full-scale deflection of 150 mA; 
was 6 ohms with specified meters. 

R19 and R21 100 ohms, 1 watt composition 

R20 470 ohms, 1 watt composition 

COIL DATA: All coils except L7 wound on J. W. Miller 
type 22A000RBI forms (42-inch diameter, iron-s!ug 
tuned). Links are wound below the bottom coil terminal 
so that they may be slid along form to adjust coupling, 
All coils except L7 are to be Q-doped after winding 

L1 (Oscillator plate): 9 turns No. 16 enamel, spaced to 
occupy 3/4 inch 

L2 (Multiplier plate): 4 turns No. 16 enamel, spaced to 
occupy 2 inch. 1-turn link winding. 

L3 (Balanced modulator): 6 turns No. 16 enamel, center- 
tapped, spaced to occupy 7/8 inch. 2-turn link at center 
of coil. 

L4 (6CL6 grid): 4 turns No. 16 enamel, spaced to occupy 
3%4 inch. 2-turn link at bottom of coil. 

L5-L6 (Bifilar coupling coil): Each 5 turns No. 16, close- 
wound. Strip both ends of an 8-foot length of No. 16 
wire. Attach the two ends to two terminals on the 
“hot’’ end of the coil form. Then wind both coils simul- 
taneously. Clip “’cold’’ ends after 5 turns and trim to 
length. 

L7 (Finai plate): 4 turns No. 18 bare (or tinned), 3/4 inch 
diameter, 1 inch long (B&W No. 3009 or Air-Dux No. 
604T), 

Chassis 10x12x3 

NOTE: All parts are available from Lafayette Radio, 111 
Jericho Turnpike, Syosset, Long Island, New York. 
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Not everyone is fortunate enough to have 
a 7788, 417A or other exotic front end re- 
ceiving tube on 6 or 2 meters. The cascode 
tube front-end is still the most popular, in 
spite of recent advances with Nuvistors. 

In other words, there are a lot of us 
who could do with a bit better receiver noise 
figure, and we could probably stand a few 
db of gain as well. 


With this in mind W5UB, Irving Elec- 
tronics, San Antonio, Texas, has designed a 
pair of preamplifiers which offer a number 
of practical advantages to present day users 
of Gonset Communicators, 6BQ7-6BZ8 con- 
verters, etc., operating in the 4-6 db front- 
end noise figure region. 


The Preverter 50—an inside look at what makes it go, 


Named the “Preverter,” each single band 


unit consists of a grounded-base single tran- 
sistor (T-2028) circuit similar in design to a 
common grounded grid tube amplifier. The 
unit is designed (and exceptionally well at 
that) to act as a moderate gain low noise 
amplifier, drawing practically no current 
(1.8 ma). Considerable care has been taken 
to assure that the unit is stable. Shielding 
across the 2028 socket separates the emitter 
from the collector, and additional shielding 
is provided between the resonant double 
tuned circuits in the Preverter output. 


Power requirements, as we noted, are very 
low. Twelve volts from a battery supply 
drawing 1.8 mA. indicates that the battery 
should last roughly as long as shelf life. 


The Preverters are extremely small in size. 


Small enough that we find no problem in 
tucking one into a two meter Communicator 
III with plenty of room to spare. With its 
own self contained battery supply, you can 
install it and forget it for all practical pur- 
poses. Actual size of the units is 2% inches 
by 2% inches by 1% inches. 


Aside from the two power leads the only 
way anything gets into or out of the Prever- 
ter is through the 83-1R connectors on each 
end, input and output respectively. The units 
innards are protected by completely enclos- 
ing the pre-amp, effectively keeping other 
frequency range signals out, and eliminating 
any problems you might have by being lo- 
cated in a strong r.f. field of a nearby TV 
transmitter. 


Mounted ahead of your present receiver 
the preverter unit should show from 15-20 
db voltage gain as it did during field trials 
at Horizons. The actual noise figure, while 
not measured, is claimed to be 3.5 db for 
the 144 megacycle unit and 3.0 db for the 50 
megacycle unit. 


Price on either unit is $14.95 less the 12 
volt battery supply and postage for shipping. 


The manufacturer is Irving Electronics, P.O. 
Box 9222, San Antonio 4, Texas. 


HORIZONS LAB POLICY 


It is the policy of HORIZONS to perform opera- 
tional tests and in-use comparisions on the mos! 
interesting new equipment as it is released, and 
to publish the results of these tests if they are 
favcrable. Unfavorable test results are reported 
to the manufacturer only, for his use as he sees 
fit. Lab Reports are not used to ‘knock’ équip- 


ment in print, nor are they used to report minor 
imperfections in equipment which may not yet 
be ‘ironed out’ in usage. All equipment tested 
which meets its specifications is reported upon; 
our own cpinions regarding the worth of the 
equipment may be judged by the enthusiasm 
with which we report the tests. Equipment 
which fails to meet its specifications is not re- 
ported upon. 
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A Quick Antenna tor 1296 


by Ralph Steinberg, K6GKX, P. O. Box 3303, Long Beach 3, Calif. 


This is the easy way to get started on 
1296 and give you an array with a 12 to 15 
db gain. All you need is a couple of bucks, 
a little shopping at the lumberyard, hard- 
ware store or junk yard, and you are ready 
to go. The tools should be available in any 
good radio shack. If not, borrow from your 
neighbor. 

Assuming you have the two bucks, let’s 
go to your nearest lumberyard and buy 10- 
feet of “4x4 pine, 3-feet of 3/8 inch dowel 
and a piece of 1/4 inch hardware cloth, 15x 
24. You will need some insulated staples; a 
quarter pound will do. Next, we need some 
1/8 inch copper tubing or No. 8 copper 
wire; three feet will do. Either of these items 
can be found in a junk yard. Better buy a 
can of good wood sealer on your way home, 
you will need it for the wood frame you are 
about to construct. 

First item for construction will be the 
wood frame, to be known later as the re- 
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flector. Cut two pieces of the x‘ pine, 
144 inches and four, 22’4 inches. See Fig- 
ure 1 for layout of frame. Next cut eight 
pieces of the dowel, 3 inches long. These 
are to be used for the standoffs. At this 
point, use sealer on all wood parts and let 
dry well before your next step. When dry, 
assemble frame and use a good weatherproof 
glue for added strength. The hardware cloth 
is next and should be fastened to the frame, 
after 3/8 inch holes have been drilled in two 
center supports to take the standoffs( dowel). 


While you are at it, you might as well cut 
out small holes in the hardware cloth, at 
the standoff points, to allow assembly. Use 
the insulated staples to fasten hardware 
cloth. This completes the assembly of the 
reflector and you can give it a coat of alum- 
inum paint (rustproof) for better looks and 
weatherproofing. 


(Turn to page 37) 


HARDWARE CLOTH 


TV — STANDOFF 


300 ohm 
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Ra! 
6-METER SSB FROM HEATH! 


A 20-watt 50-Mc single-sideband transmit- 
ter in kit form has been announced by The 
Heath Company, Benton Harbor, Mich., con- 
firming long-present rumors that such a unit 
was under development. 

The unit comes complete with tubes and 
crystals, and feaures either built-in VFO or 
crystal control. Dial calibration is in 10- 
Ke increments, with 9 inches per megacycle 
of bandspread. 

Coverage is rated from 49.8 to 54 Mc, al- 
lowing use on MARS frequencies as well as 
in the 50-Mc band. Either USB, LSB, AM, 
or CW may be produced. A phasing circuit 
is employed. 

Price of the new unit, model HX-30, is 
listed as $189.95. For additional details, 
write Cliff Edwards at Heath, 


SWR BRIDGE AND POWER METER 


Another SWR Bridge and Power Meter has 
been introduced to the ham market. This one 
is the model TM-58 from Lafayette Radio, 
111 Jericho Turnpike, Syosset, L.I., New 
York. 

Said to be accurate up to 50 Mc, the in- 
strument sells for $27.95 net. It reads RF 
power up to 15 watts into its own self-con- 
tained dummy load, and will read relative 
power up to a kilowatt. The meter may be 
left in the transmission line at all times; in- 
sertion loss is negligible. 


For further details, write Stan Isaacs at 
Lafayette and tell him who sent you. 
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Showcase 


VERSATILE POTENTIOMETER LINE 


A “completely new” control system which 
provides an exceptionally large variety of 
potentiometers from only a few stock parts 
has been announced by Cenéralab, the Elec- 
tronics Division of Globe-Union Inc., 900 
East Keefe Avenue, Milwaukee 1, Wisc. 


Designated “Fastatch II’, the new system 
allows any type of control—dual concen- 
tric, single-gang, or dual-gang—to be as- 
sembled in seconds, Components are design- 
ed to plug in and snap together, eliminating 
assembly time required by previous such 
“universal” systems. 


For additional information, write the 
manufacturer and tell them who sent you. 


DO-IT-YOURSELF CRYSTAL KIT 


An inexpensive do-it-yourself crystal kit 
for the true homebrewer has been announced 
by Quaker Electronics, Mountain Top, Pen- 
nsylvania. 


Containing 12 crystals in miscellaneous 
holders (all in or near bands of your 
choice), 6 assorted crystal blanks, a package 
of etching compound, a packet of grinding 
compound, two plastic containers, two wood- 
en “tweezers”, and full instructions, the kit 
sells for $3.50 postpaid. Write to Quaker 
for additional details, 


Column conductor—Ralph Steinberg, K6GKX 


Our editor wants to give this corner a trial 
run. Actually, he is a little skeptical about 
club columns, but we want to show him that 
you VHF secretaries and publicity commit- 
tees have a lot of information about clubs to 
fill a page EVERY MONTH. Now if ye edi- 
tor has to be shown (he’s from Missouri), 
lets deluge him with several bushel baskets of 
mail, telling how much you want this column. 
Show him you mean business. 

While you are at it, send along some in- 
formation on your VHF activities and pro- 
jects. If you have some good photographs of 
club groups, include them. Your material is 
the backbone of a successful column and the 
more you supply, the more publicity your 
club gets. Publicity is necessary and essen- 
tial to the success of your club and this is the 
way you can get it. Here’s your opportunity. 
Don’t delay. Start that mail coming. Send it 
to: 

Jim Kyle, K5JKX 
Managing Editor, VHF Horizons 
P.O. Box 1557 
Oklahoma City, Okla. 
or to: 
Ralph Steinberg, K6GKX 
P.O. Box 3303 
Long Beach 3, Calif. 


Publisher's Shack .. . p. l 


If you hear the tropo or forward scatter 


signal of W5KHT during these test trans- 
mission periods, please let us know what you 
hear, and, the apparent changes in signal 
level at your QTH from test day to test 
day. Even if you catch us on only occasion- 
ally, drop a QSL to VHF with a signal 
report. Every bit of data will help. 


The time periods 0730-0740, 0800-0810, 
0845-0855 Saturdays and 0830-0840, 0900- 
0910, 0945-0955 Sundays are reserved for 
two way scatter schedules. Power output to 
the antenna on CW is 700 watts, fed through 
135 feet of RG,17U cable. 

W5KHT 


Das Sixer 


by Jackson L. Cox, WhKMV 


Das sixenmeter grounderwavenwurker 
Issa queerducken indeeder 


Iss stayen uplaten at niter 

For longerpath signalers iss luken 
Und iscussin und blowentopper 
At raggenchewer boys 

For lowererded always wurken 


Iss haven big kilowatten rigger 
Und skyscapen tower 

Mit bigger longjohn on toppen 
Und iss spended lunchenmoney 
For bester tubens 

As canbe boughten 


His ears are flatten 

On his headden 

From earphoners pressen oner 
Und eyes are bloodshotten 
From stayen uppen allniter 


Das queerducken indeeder 
Issa sixenmeter grounderwavenwurker 
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6 & 2 Meter 
Model No. A-62 

Amateur Net A-62 $33.00 
Stacking Kit AS-62 $2.19 


Patents allowed 
and pending 


The Only Single Feed Line 
6 and 2 METER | 
COMBINATION YAGI ANTENNA 


another first from FINCO® 


ON 2 METERS 
18 Elements 
1 — Folded Dipole Plus 
Special Phasing Stub 
1 — 3 Element Colinear Reflector 
4 — 3 Element Colinear Directors 


ON 6 METERS 
Full 4 Elements 

1 — Folded Dipole 
1 — Reflector 

2 — Directors 


See your FINCO Distributor 
or write for Catalog 20-226 


THE FINNEY COMPANY 


Dept. V Bedford, Ohio 
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CURRENT MAGAZINES 

Synchronous Detection (How to read sig- 
nals that are 40 db under the noise). Bill 
Ashby, K2TKN. 73 Magazine, September 
1962, page 6. 

This 2’2-page article represents a break- 
through in weak-signal reception techniques 
easily comparable to Sam Harris’ famed 
November 1958 CQ article on how to build 
your own paramp. It’s an idea piece, with 
block diagrams and simplified schematics, 
and it’s a leadpipe cinch nobody is going to 
build a Chinese copy from this article— 
but Bill has put together a number of ideas 
from a number of sources and has come up 
with a way you can improve the noise figure 
of a receiver besides monkeying with the 
front-end! 

A couple of small typos (we should talk!) 
tend to scramble the meaning on the second 


PREVERTER 
90 & 144 


THE BEST PREAMPLIFIERS AVAILABLE 
AT ANY PRICE — TRANSISTORIZED — 
12 volt. NO NEED FOR EXPENSIVE HIGH 
VOLTAGE SUPPLIES — LOW NOISE 
FIGURE— 


6 or 12 Meter model. . .$14.95 post paid. 


Send tor free list of 
more than 80 printed 
circuit kits. 


= PREVERTER + 50 | 


aD 


| Let’s “kit” Together 
; ‘Use YOUR Parts & PAPPY’S wiringS 
=> IRVING ELECTRONICS ay \ 


POST OFFICE BOX 9222 SAN ANTONIO 4 TEXAS 


ry 


~ the literature 


page, but anyone who is seriously interested 
in working Moonbounce on 432 with small 
antennas and a 2C39 will find them of little 
consequence. 


Recommendation: MUST reading for any- 
one interested in advancing the state of the 
art. Then go build such a system for yourself 
and get busy working Moonbounce! 


In the same 73: 

73 Tests the Maverick Filter, WA2INM. 
Lab-type test on Gavin’s tunable 6-meter 
filter; with typical attenuation curves. 1 
page. 

W hat’s a Vidicon? W2RWJ. Complete dis- 
cussion of this essential TV-camera compon- 
ent, including details of some of the newer 
types as well as the older, easily-available 
ones. 4 pages. 


Twin Cavity Two Meter Filter, W3TUZ. 
This how-to-built-it almost won lead honors 
in this month’s review; it’s the simplest coax 
cavity filter we’ve ever seen—and that in- 
cludes quite a few. Ideal for trapping birdies 
as well as TVI. 2% pages. 

In the September QST: 

A Crystal-Controlled 1296-Mc Converter, 
WoGGV. How to build a good, compara- 
tively simple converter for our lowest micro- 
wave and moonbounce band. Plumbing 
doesn’t require a machine shop. 5 pages. 

June VHF Party Summary. Official re- 
sults of the June 9-10 contest. Compare your 
scores with the winners. 5 pages. 

6GJ5s on Six Meters, W11CP. A 150-watt 
final for either linear or Class C service 
using a relatively new TV horizontal-oupat 
tube. Includes power supply. 44 pages. 

Recent Equipment. All VHF equipment 
this month: Ameco CN-50, CN-144, CN-220 
converters; Hallicrafters HA-2 transverter; 
Maverick II filter. 4 pages. 

Oscar I: A Summary of the World’s First 
Radio-Amateur Satellite, WOSAI. History of 
Oscar I and data educed from observations 
thereof. Must reading for all Oscar-watchers. 
7% pages. 

Hawaii to Massachusetts on 1296 Mc! News 
flash and six photos of both stations. 1 page. 
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Antenna ... from p. 33 


You are now ready to assemble the an- 
tenna parts. First, drill 1/8 inch holes in the 
eight standoffs, 1/4 inch in from end. Next 
cut eight pieces of the 1/8 inch copper tub- 
ing or No. 8 wire, 4% inch long. Insert them 
in the 1/8 inch holes in the standoffs and 
center. To make secure, insert small amount 
of glue in holes, before placing tubing or 
wire in standoffs. Fit and glue the stand- 
offs into 3/8 inch holes on reflector. The an- 
Beha elements should be 2 inches, center, 
‘from hardware cloth surface. It is suggested 
that a coat of Krylon be sprayed on the 
antenna and reflector, after phasing wires 
have been soldered in place. 


The next step is the phasing lines. Use No. 
16 wire and space 1/2 inch on centers as 
per figure. If you have some polystyrene, 
teflon or plexiglass, 1/8 to 1/4 inch thick, 
cut 4 spacers (1x1”) and use them for keep- 
ing phasing lines from sagging and shorting 
Good solder connections with the phasing 
wire and the antenna elements is a MUST. 


Solder joints should be covered with liquid 


spaghetti (ne-o-prene) for protection against 
corrosion. At this QTH, weatherproofing 
this and other antennas has paid off con- 
siderably. Our 1296 collinear array was 
taken down from the mast, recently, for 
servicing and all that was necessary, after 
a year with all weather conditions, was a 
coat of Krylon. 


Your antenna now completed, the next 
step is to attach the feedlines. 300 ohm line 
is your best impedance match and get the 
best. It will pay off in the long run. The feed- 
line should be soldered in place as shown 
and run to the rear of the reflector through 
a hole cut in the hardware cloth at the point 
where soldered to the phasing lines. Mount 
TV standoff at rear of reflector to keep feed- 
lines in position. As stations have horizontal 
polarization in this area, the TV standoff 
was positioned best for our purpose. If you 
are vertically polarized, change position of 
TV standoff to suit your purpose. 


This array has given excellent results with 
stations 70 to 100 miles away being copied 
59. Equal favorable reports were given on 
our signals at these points. A future project 
is to stack four of these arrays for more 
gain. 


Send for NEW 
FREE CATALOG #962 
with oscillator 
circuits 


Citizen Band Class “D” Crystals 


CITIZEN BAND CLASS “D” CRYSTALS 

3rd overtone — .005% tolerance — to 95 

meet all FCC requirements. Hermetically 

sealed HC6/U holders. 4%” pin spacing. EACH 

-050 pins. (Add 15¢ per crystal for .093 

pins). 
All 23 cnannels in stock: 26.965, 26.975, 26.985, 27.005, 
2/.015)27.025, 27.035, 27.095,.27,065 27.075, 27-085, 27.105, 
Stil AS esaleds Cir lo eT argh OS ed Oye cd Rogie telengserieUs, 
ZEEE, B27. 229, She a 
Matched crystal sets for ALL CB units pi eats equipment 
make and model numbers) - = _.. $5.90 per set 


CRYSTALS IN HC6/U HOLDERS 


SEALED .486 pin pacing — .050 diameter — .005% 
OVERTONE tolerance 
15410530 6MC 2 eee 3 $5.855 en. 
S00 LG: ao Gre eee ee Ses gat Meters $4.10 ea. 
45 to 60 MC . siecnbianeyaaien DO LOM, 
FUNDAMENTAL From 1400 KC to 2000 KC 
FREQ. SEALED .005% tolerance ___. $5.00 ea. 


From 2000 KC to 10, 000, KC, ‘any 


frequency, .005% tolerance _...$3.50 ea. 
RADIO Specify frequency. .05 ae spaced ¥” (Add 
CONTROL 15¢e for .093 pins). $2.95 ea. 


QUARTZ CRYSTALS 
FOR EVERY SERVICE 


All crystals made from Grade “A” 
imported qguartz—ground and etched to 
exact frequencies. Unconditionally 
guaranteed! Supplied in: 


FT-243 holders MC-7 holders 
Pin spacing 4” Pin spacing %” 
Pin diameter .093 Pin diameter .125 
CRIA/AR holders FT-171 holders 
Pin spacing 2” Pin spacing %” 

Pin diameter .125 Banana pins 


MADE TO ORDER CRYSTALS .. 


. Specify holder wanted 


1001 KC to 1600 KC: .005% tolerance ___._._____.._.__.. $4.50 ea. 
1601 KC to 2500 KC: .005% tolerance ___.____.._.._. $2.75 ea. 
2501 KC to 9000 KC: .005% tolerance _..._......_. ._. $2.50 ea, 
9001 KC to 11,000 KC: .005% tolerance _..........___ _...$3.00 ea. 


Amateur, Novice, Technician Band Crystals 
.01% Tolerance .. . $1.50 ea. — 80 meters (3701-3749 KC) 
40 meters (7152-7198 KC), 15 meters (7034-7082 KC), 6 meters 
(8335-8650 KC) within 1 KC 
FT-241 Lattice Crystals in all frequencies from 370 KC to 
540 KC (oll except 455 KC and 500 KC) -....... ..50c ea. 
Pin spacing ¥%” Pin diameter .093 
Matched pairs — 15 cycles $2.50 per pair 
200 KC Crystals, $2.00 ea.; 455 KC Crystals, $1.25 ea.; 500 KC 
Crystals, $1.25 ea.; 100 KC Frequency Standard Crystals in 
HC6/U holders $4.50 ea.; Socket for FT-243 Crystal 15c ea.; 
Dual Socket for FT-243 Crystals, 15¢ ea.; Sockets for MC-7 and 
FT-171 Crystals 25¢ ea.; Ceramic Socket for HC6/U Crystals 
20c ea. 


ENGINEERING SAMPLES and small quantities for prototypes 
now made at either Chicago or Fort Myers plants with 24 hour 
service. IN CHICAGO, PHONE GLadstone 3-3555 


IF YOUR PARTS DEALER DOESN’T STOCK Texas Crystals, 
order direct and send us his name. 


TERMS: All items subject to prior sale and change of price 
without notice. All crystal «. Jers must be accompanied by check, 
money order or casi ..ch payment in full. 


RUSH YOUR ORDER NOW TO 


WTEXAS CRYSTALS#? 


Div. of Whitehall Electronics Corp. 
1000 Crystal Drive, Fort Myers, Florida Dept. P-102 Phone WE 6-2100 


FOR SHIPMENT VIA FIRST CLASS MAIL AT NO EXTRA 
COST ATTACH THIS ADVT. TO YOUR ORDER! 


25,000 hams are VHF addicts—and you’re one! 37 


VHF at the 


VHF Horizons was represented at the 12th 
ARRL National Convention in Portland, 
Oregon over the Labor Day weekend by 
Publisher Bob Cooper, K6EDX/W5KHT. 
The meet, although not heavily laden with 
VHF and UHF activities, was well attended 
by many of the 50 megacycle and up crew 
from Oregon, California and Washington. 
Few eastern VHF’ers were in attendance, al- 
though one lad from Minneapolis did fill us 
in on actitities in his area. 


The VHF Breakfast was the highlight of 
the VHF program for many, although Ed 
Tilton’s (WI1HDQ) talk on the history of 
VHF on the main program was also well at- 
tended. 


Tilton ran through a very interesting 
chronicle on how 5 meters and up originated, 
nothing that in the strictest sense, VHF be- 
gan in the 20’s (early 20’s at that!) when 
the rush to higher and higher frequencies 
was on. Ed noted that when hams of the day 
found 80 meters better than 160, and so on 
up the line, for long haul DX work, many be- 
lieved that all one had to do to work greater 
and greater distances with better and better 
reliability was to climb upwards in frequen- 


ational! | 
Convention 


ey. Since ther were no amateur bands be- 
tween 20 meters and 5 meters, the gang 
naturally jumped on 5* believing that fan- 
tastic DX activity was there for the working, 
if only transmitters and receivers could be 
made to work on those “ultra-high” frequen- 
cies. 

When a few hearty souls did make the 
grade with equipment, and mid-1920 DX 
tests on 5 meters failed to produce any evi- 
dence of fantastic DX potentials, the 5 meter 
band lay dormant for the most part until the 
30’s when a general national slow down pro- 
duced lots of spare time for amateurs, and 5 
meters was once again tackled . . . this time 
with improved equipment and vigor. 

Soon it was the “cross town” band to end 
all bands, for unlike 80 meters and 20, it 
possessed ground wave coverage. features 
far different from its lower frequency coun- 
terparts. From that time to the present the 
history of VHF reads like a DX log. 

The VHF Breakfast featured a talk by 
Fred Hicks, Oscar Program Chairman, on 
the possibilities of Oscar III and an antenna 
talk by Tilton. Hicks noted that Oscar III 
will be a translator or active repeater satel- 
lite. Present plans call for it to receive as a 


50 megacycle scatter enthusiasts from the west line up for the VHF camera. Left to right, W7ZQX of 
Seattle, W6ABN of Long Beach, W7UHF of Portland and K7AAD of Beaverton. 
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CLASSIFIED 


Commercial classified advertising space is avail- 
able at 25 cents per word, per month. Minimum 


a 
| 


number of words per advertisement, 10. Classified 
advertising submitted by individual hams which in 
the opinion of VHF Horizons is non-commercial in 
nature, 10 cents per word, no minimum. Full remit- 
tance must accompany all orders; closing date for 
each issue is the 5th of the preceding month. Copy 
must reach Oklahoma City by that time. 


FOR SALE: New 832a’s, $3.50 each. Paul James, 
W5EIX, 2228 NW 56, Oklahoma City 12, 
Okla. 


BUY OF A LIFETIME for VHF homebrewers. 
Brand new surplus capacitors (500 pF) almost 
identical toa Sprague BH-140’s (new cost: 42c 
each) specified in VHFH articles. Only $1 for 
10, postpaid. Only have 30 packets. Cash or 
money order only, please. KSQGO, 1236 NE 
44, Oklahoma City, Okla. 


WANT PRESTIGE, SOME CASH? Write for our 
writer’s poopsheet. Get much prestige, little 
cash (but some, anyhow). VHF Horizons 
P.O. Box 1557, Oklahoma City, Okla. 


Ed Tilton, WIHDQ, VHF Editor for QST and the 

League’s man about 50 megacycles and up, deliver- 

ing his talk on the history of VHF before the 
ARRL Portland Convention. 


broadband unit a 50 ke passband centered 
around 144.3 megacycles and transmit alike 
50 ke passband around 145.08 megacycles. A 
tracking beacon will also operate on 144.01. 
Stations operating within the receiving pass- 
band centered around 144.3 will be relayed 
via the satellite back to earth on or around 
145.08 megacycles. From 5 to 7 AM phone 
signals, 10 or more SSB signals or 25 or so 
CW signals, properly spaced, will be capable 
of being handled at a single time. 

Although no one brought it up, the present 
limitation keeping Technicians between 145 
and 147 Mc would seem to prohibit this : : BRIG 
class of licensee from participating in the Colinear Ar} ays 
project. Obviously, if there are any objec- , , 
tions to this, the objections should be voiced 
now, before design gets too far along with 
the project. 

Projected Oscar III launching is set for 


NEW EZ-IN QSL 
PLASTIC PACKET 


FRAMES PROTECT AND 
DISPLAY 20 CARDS 


w7uMg 2588 


WANDA wane. 


3 PACKETS $1.00 
10 PACKETS $3.00 


POSTAGE PAID 


“HAM APPROVED” 
ORDER NOW FROM: 

TENN. PAPER & BOX CO. 
P.O. BOX 198 

GALLATIN 4, TENN. 


wavww  K4VIL 
KP4DU WINS 


FEATURES 
@ LIGHT WEIGHT 
@ MECHANICALLY BALANCED 
@ HIGH FORWARD GAIN 


Ry HIGH FRONT TO BACK RATIO 
around June 1, 1963. e 
: LARGE CAPTURE AREA 
In the new equipment department, hams a mcsii6 Elona $ 9.85 
in attendance at Portland were treated to Lae: 220 MC. 18 Element $12.95 
Heath’s new HX-30 SSB six meter unit (see STACKING 144 MC. 16 Element $16.00 


KITS get . 
AVAILABLE See your distributor or write for 
FREE CATALOG 


CUSHCRAFT °).tarware st 


MANCHESTER N. H. 
Tell your favorite manfacturer about VHF 39 


new products, this month) as well as Heath’s 
new Linear Amplifier for six. 
Approximately 2,000 hams, SWL’s and 


others registered at the meet. 


PB 


Reorganization at the Federal Communi- 
cations Commission has placed the Amateur 
service under the same administrative group 
which handles Citizens Band matters. 


The two non-commercial radio services 


are now under the jurisdiction of the “Ama- 
teur and Citizens Radio Division” of the 
commission, headed by Ivan Loucks. For- 
merly, the Amateur service was administer- 
ed by the “Public Safety and Amateur” divi- 
sion, which was retitled simply the Public 
Safety Radio Division in the changeover. 
The reorganization, which was effective 
September 5, was part of a larger organiza- 
tional change made after a management 


study of the FCC. 


In the move, Loucks took with him to the 
new Amateur and Citizens Division most of 
the professional personnel who were former- 
ly in the Land Transportation Division. He 
also picked up the staff members who had 
been handling Amateur matters in the past. 

Little immediate change in Amateur ad- 
ministrative procedures is expected. 

An FCC attorney, speaking at the Portland 
National Convention, warned hams that they 


are “not immune” from the frequency pro- 
blems currently faced by almost all other 
radio licensees. 

To date, ham frequency allocations have 
remained relatively constant for nearly 20 
years. “It is recognized,” said attorney Leon- 
ard S. Kolsky, “that in the past amateurs 
have contributed significantly to the advan- 
cement of the art of radio communications. 

“However,” he continued, “the demands 
from all quarters for frequencies have put the 
Commission in the position of having to ask 
not only: ‘What have you done for the 
public interest lately?’ but also: ‘What guar- 
antee do we have that in the future the pub- 
lic interest will be served by your continued 
operation?’ ” 

Kolsky said he was not intending to 
sound “‘the voice of doom” but rather to 
give a note of warning: many officials at the 
commission feel that “too much amateur time 
and energy are being dissipated in quarrel- 
ing amoung yourselves” instead of demon- 
strating to the Commission that hams are 
using their assigned frequencies “in an ef- 
ficient, intelligent manner”. 


Letters 


Dear VHF: 

Keep up the good work. So far looks like a good 
magazine. Would like to call your attention to one thing 
however. The figures on bottom on page 5 of August issue 
mean nothing unless you specify bandwidth. Noise figure 
is the only measurement of sensitivity which can be made 
ignoring bandwidth. 


73 
Carl Scheideler, W2AZL 
Plainfield, New Jersey 


Carl— 

You're right, of course. We left bandwidth out pri- 
marily because we were too sure it would be unbelievable. 
The figures were taken with an NC-300 in the “wide” 
Position, for the ‘‘worst-case’’ measurement with modern 
equipment! Noise figure was omitted simply because there 
are too many incompatible methods of measuring it, and 
in addition we were working below the limits of ac- 
curacy of available (in the Midwest) standards. 


Dear VHF: 

Just finished reading August issue “staff report’ on 
Pi networks. It was very well written and very informative. 
Please print the additional info you mentioned on pi-net 


design. 
Best of 73’s 
Clyde S. Lee, K400W 
P2O5 Boxt192 
Selma, Alabama 


40 By VHF’ers, for VHF’ers; this is your magazine. 


Clyde— A 
Pi-net design staff report coming up. And all you'll 
need to design your own from it will be a ruler! 


Dear VHF: 

| would like to see that ultimate modulation set up 
for higher power, say up to 75 watts of audio in some 
future issue. Also | have a surplus linear amplifier (an 
AM-33 /ART) using two 4E27 tubes. | would like very much 
to have or see the wiring diagram, as | am having a 
little trouble. Best of luck. = 


Harold D. Mohr, K8ZHZ 
5670 Taylor Road 
Gahanna, Ohio 


Harold— 

Sorry, we don’t have a thing on the linear. Can any 
readers helo out? Drop us a note if you can and we'll 
forward it on. 


Dear VHF: 

Are you contemplating any articles on Ham-TV? | am 
starting a net for Ham-TV on 6 meters at 8 PM on 50.45 
Mc for anyone in the Chicago area that is interested in TV. 
The purpose of the net is to help those interested and 
possibly start a club. Hope eu some articles. Tnx. 

George Slominski, W9AUM 
Chicago, Ill. 


George— 

We sure are contemplating same. All we need to pro- 
ceed are the articles. Any ham-TV writers in the crowd? 
Win fame, notoriety, etc. (and maybe a little cash too) by 
telling us all about it! 


on other horizons 


f 


$5.00 per year 


IN THIS ISSUE 

How to Finance CATV Systems 
Head-End Radio Remote Control 
Wired Music for Additional Inéome 
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